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ABSTRACT
MEMORY FOR EVENTS DURING THE FIRST YEAR OF LIFE
MAY 1989
EVE EMMANUEL PERRIS, B.A.
,
DOUGLASS COLLEGE
M.S., UNIVERSITY OF MASSACHUSETTS
Ph.D, UNIVERSITY OF MASSACHUSETTS
Directed by: Professor Nancy Angrist Myers
Infants' memory for a novel task was examined after a
four month retention interval. A new methodology was
employed to extend existing infant memory paradigms. At 10
months of age, infants learned to produce a specific
nonobvious target response through a modeling and shaping
procedure over three consecutive training days. Retention
of this behavior was assessed one week later, immediately
followed by an additional training period. Multiple indices
were used to assess memory for this experience four months
later in either the original or an altered physical
environmental context. Behaviors of infants with the early
experience were compared to those of age-matched controls.
Minimal evidence for memory for specific cues present during
early training was seen during two discrimination tasks. One
exception was a female who produced four consecutive target
responses. A training/re-learning task revealed that
viii
experienced female infants re-learned at a faster rate than
experienced males and controls learning the task for the
first time. Altering the original context enhanced, rather
than disrupted the performance of the girls. Experienced
infants also displayed a greater willingness to remain in the
test setting than controls suggesting familiarity with the
physical environment. The results are discussed in light of
perspectives on early memory functioning and expression, as
well as theoretical predictions concerning context effects.
ix
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CHAPTER 1
INTRODUCTION
"My mother is carrying me downstairs
wrapped in a pink blanket. My father is
carrying my sister. My parents are going
to work and it is dark outside. The door
to my grandmother's apartment is opening."
This is my earliest memory. As I have no recollection
of my younger brother, I estimate my age to be at most 3
years old at the time. Could I have been an infant less
than 1 year old? Why do I remember this particular event?
Is it because my parents worked six days a week and this was
a repeated event? Is it because the origin of my "early-to-
rise" behavior represents a traumatic or salient experience
in my life? Or have I reconstructed this "memory" because
over the past twenty or more years I have learned that no
one sleeps late in the Perris household?
Very salient or traumatic experiences are remembered for
very long periods of time, but under normal circumstances,
what are our memory capabilities as infants? Donahue and
Marrs (1982) found that "Henry" the Pigeon remembered
operant responses following a 12 year retention interval.
Surely, humans can at least match, if not surpass this
performance. However, most of us have very few or no
1
memories of infancy. Is it because we have failed to store
this information properly? Some investigators argue that
this is the case (for review, see Ackerman, 1985)
,
while
others suggest forgetting does not necessarily represent a
learning or encoding deficit (Campbell & Coulter, 1976;
Fagen & Rovee-Collier
,
1982; Miller & Springer, 1973; Rovee-
& Hayne
,
1987 ; Spear, 1984) . Loftus and Loftus
(1980) argue that not all memories are permanent and stored
information can be destroyed.
Our lack of success in remembering may also be due to
retrieval failure. In order for successful retrieval to
occur, there must be a match between the memory that is
stored and the information that is used to cue a particular
memory (Tulving, 1983) . The greater the discrepancy between
the two, the less accessible information will be for
retrieval (Medin & Reynolds, 1985; Spear, 1976).
Neurological, physical and cognitive growth, as well as
changes in social and sensory environments have been
emphasized to account for memory-environment mismatches,
thus explaining the loss of these early memories (Campbell
& Coulter, 1976; Campbell & Spear, 1972; Fagen & Rovee-
Collier, 1982; Rovee-Collier & Hayne, 1987; White &
Pillemer, 1979). Spear (1984) states that behaviors
infantile in nature are necessary to express memories
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acquired during infancy. since these inodes of behavior are
no longer available to the adult, infantile memories are
irretrievable. Thus, with the changing infant, the nature
of the memory system may also be changing. But what is the
nature of the memory system during the first year of life?
What information is stored, how long is it remembered, and
how is it expressed?
The memory system of the infant has been described as
unconscious sensorimotor routines or associative learnings,
heavily dependent upon contextual or affective cues
(Schacter & Moscovitch, 1984; White & Pillemer, 1979). This
system relies on overt behavior and direct expression.
Tulving (1985) labeled this type of memory as procedural and
views it as providing the "blueprint for future action"
(p.387)
.
To date, little is known about memory for events during
the first year of life. Infant memory has primarily been
assessed by briefly exposing the infant to information, and
then testing the infant after immediate or intermediate
retention intervals. The paradigms which have been used to
evaluate infant memory will first be reviewed, in order to
demonstrate some of their limitations and clarify the need
for further study using a broader array of assessment
techniques and extended retention intervals. The present
3
study was designed specifically to establish memories in 10-
month-old infants and to determine the duration and
specificity of these memories over a longterm retention
interval. Currently, only two studies have systematically
assessed memory for events in infancy over very long
retention intervals of a year or more. A critical feature
in both of these studies was the uniqueness of the
environment. Therefore, the significance of contextual cues
for memory retrieval will also be addressed.
Immediate and Intermediate Retention Intervals
Investigators have used a number of techniques to assess
infant memory. These have included habituation and paired-
comparison, conditioning, and imitation paradigms (Meltzoff,
1988abc; Rovee-Collier & Hanye, 1987; Werner & Perlmutter,
1979) .
Habituation and Paired-Comparison Paradigms
The majority of the literature that exists on infant
memory has relied on the habituation-dishabituation and
paired-comparison paradigms (for reviews, see Fagan, 1984;
Fagen & Rovee-Collier, 1982; Olson & Sherman, 1983; Sophian,
1980) . Habituation techniques rely on the repeated
presentation of a single stimulus until there is a decrement
4
in responding to a relative (Cohen, DeLoache & Pearl, 1977 )
or absolute (McCall, Kennedy & Dodds, 1977) criterion level.
Following the last habituation trial, a retention test trial
occurs after various intervals. A novel stimulus or the
original stimulus is presented to the infant on this trial.
The duration of memory is assessed by determining the point
at which different groups of infants look at either the
original or novel stimulus equally on the test trial (for
reviews, see Sophian, 1980; Werner & Perlmutter, 1979).
Although visual fixation has been the predominant
recognition measure, other responses have been used, such as
high amplitude sucking (Werner & Siqueland, 1978) and
heartrate deceleration (Adkinson & Berg, 1976) . Other
investigators have extended the paradigm by presenting
auditory stimuli and measuring the headturning response to
the sound source (Brody, Zelazo & Chaika, 1984; Clarkson &
Berg, 1983; Weiss, Zelazo & Swain, 1986; Zelazo, Brody &
Chaika, 1984) . The duration of memory using this technique
varies depending upon the task and the age of the infant
(Cohen & Gelber, 1975; Olson, 1976; for review, see Werner
& Perlmutter, 1979) . The retention intervals used have been
relatively short, ranging from immediate to approximately 5
to 7 minutes (Cohen & Gelber, 1975) . However, there have
been exceptions. For example, Martin (1975) found 24-hour
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retention in 3 . 5-month-olds using a visual novelty
preference paradigm. Recently, Swain and Zelazo (1987),
measuring the head turning response, reported 24-hour
i^®tention in newborns for speech stimuli.
Fantz (1964) modified the habituation technique by
presenting the infant with a single stimulus for one trial,
followed by the presentation of the original and a novel
stimulus. Preference for the novel stimulus is assumed to
indicate the infant remembers the original stimulus. Using
this paired-comparison technique, the duration of memory has
been found to vary from immediate (Rose, 1981)
,
to 10
minutes (Olson, 1976) to several hours (Fagan, 1970)
,
to
several days (Fagan, 1973), to several weeks (Fagan, 1973;
Topinka & Steinberg, 1978) . Early recognition memory has
been found to be dependent upon a number of parameters.
These include the infant's age (Fagan, 1984; Slater, Morison
& Rose, 1984)
,
the extent of familiarization or study time
(Fagan, 1974; Rose, Gottfried, Melloy-Carminar & Bridger,
1982; Werner & Siqueland, 1978), the complexity of the
stimuli (Fagan, 1973)
,
and the degree of similarity between
the original and the novel stimulus (for review, see Fagan,
1984) .
By manipulating the familiarization experience as well
as the retention interval and task difficulty (complexity of
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patterns), various questions about infants' recognition
memory have been addressed (for review, see Olson & Sherman,
1983) . Studies have demonstrated that infants during the
first year of life are capable of recognizing facial
orientation (Fagan & Shepherd, 1979)
,
invariant form and
color (Fagan, 1977)
,
and invariant features in faces (Fagan,
1976; Cohen & Strauss, 1979).
Some investigators criticize these techniques. They
argue that although novelty preference techniques can
provide evidence for memory, failure to show a preference
can not be interpreted as a lack of memory (Fagen & Rovee-
Collier, 1982; Sophian, 1980). Rovee-Collier & Hayne (1987)
state that detecting novel details actually interferes with
memory functioning. They classify the visual attention
paradigms as being analogous to the matching-to-sample
paradigm commonly used to tap short-term memory in animals.
Short-term memory is dependent upon the duration of a
sensory trace, which lasts a few seconds or minutes.
Conditioning Paradigms
Conditioning paradigms have also been utilized in
assessing longterm memory over intermediate retention
intervals. Findings have demonstrated that infants very
early on possess longterm memory capacities. DeCasper and
7
his colleagues have tapped the earliest memory possible;
intrauterine auditory experience. DeCasper and Fifer (1980)
reported that by measuring differential sucking behavior on
a nonnutritive nipple, newborns could discriminate and show
a preference for mother's voice as compared to another
female voice. In a subsequent study, DeCasper and Spence
(1986) found that newborns showed a preference for the
particular story their mothers read to them out loud twice
a day during the last trimester of the pregnancy. After
birth, sucking behavior was measured in an operant-choice
procedure. Infants displayed a preference for the acoustic
properties of the target story as compared to nontargets
read in the mother's voice.
Memory established after birth has also been reported in
newborns and young infants. Panneton & DeCasper (1982) found
that 3-day-old infants, after a single session, could
remember a specific reinforcement schedule following
retention intervals of 6 to 10 hours. Twenty and 30-day-old
infants, again after a single session, have been found to
remember a conditioned eyelid response for at least 10 days
(Little, Lipsitt & Rovee-Collier
,
1984)
.
Rovee-Collier and her colleagues have conducted a
systematic series of studies examining the characteristics
of longterm memory in 2-, 3-, and 6-month-old infants over
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immediate and intermediate retention intervals (for review,
see Rovee-Collier & Hayne, 1987). she employs a free
operant conditioning paradigm (i.e., "mobile conjugate
reinforcement"). Infants' own footkicks produce a
corresponding degree of movement in an overhead crib mobile
by means of an ankle ribbon connected to the mobile during
periods of reinforcement (Rovee & Rovee, 1969) . The typical
procedure involves daily training sessions (i.e., 2 or 3
consecutive days) with the same mobile. Each session
consists of a 3-minute nonreinforcement period, preceding
and following a 9-minute reinforcement phase. In the first
session, the initial 3-minute period of nonreinforcement
defines the baseline or operant level period. In sessions
2 and/or 3, this period represents a retention test for the
effects of training from the previous day. The final 3-
minute nonreinforcement period acts as an immediate
retention test. Infants are then tested for longterm memory
with the same or a novel mobile during a nonreinforcement
phase following training (i.e., test phase) at various
retention intervals, depending on the study.
All infants show retention 24 hours after training (for
review, see Rovee-Collier & Hayne, 1987). However, Greco,
Rovee-Collier, Hayne, Griesler & Earley (1986) reported that
2-month olds forget after a retention interval of greater
9
than 1 day, while 3-month-olds continue to respond above
baseline following a 9 day retention interval. Sullivan,
Rovee-Collier and Tynes (1979) found that after two days of
training, 3-month-old infants displayed no forgetting until
after 8 days, at which time there was gradual forgetting.
Following the second week, there was no evidence of
retention. Hill, Borovsky & Rovee-Collier (1988) modified
the mobile conjugate reinforcement paradigm in order to test
6-month olds. Infants were seated in a sling-type chair,
rather than laying in a supine position, and the duration of
the session was shortened (i.e., 6-minutes of reinforcement
and two 2 -minute nonreinforcement periods) . They found that
6-month olds do not show forgetting until 14 days after the
second training session, but forgetting was complete by 21
days.
Fagen and Ohr (1986)
,
in a longitudinal study, also
assessed longterm memory in older infants using an operant
conditioning paradigm. Infants were trained at 3
, 7, and 11
months on different tasks. At 3 months, infants were
trained in the crib-mobile procedure identical to that used
by Rovee-Collier (Rovee & Rovee, 1969) . Seven-month olds
were seated in a high-chair and learned the contingency that
arm pulling activated a musical toy and a bank of 10 small
lights which were enclosed in a plexiglas structure. When
10
was
the infants were 11 months old, a bar-press response
used to activate the same musical toy which was now in a
different enclosure and had only one large red and green
light. The sessions for the older infants were shortened so
that the duration of the reinforcement period was 6-minutes
and the nonreinforcement periods were 1-minute, rather than
the 9-minute reinforcement period and the 3-minute
nonreinforcement periods used with the 3-month-olds.
Retention was measured 1, 7 or 14 days following two days of
training. There was no difference in the acquisition of the
contingency at each age level. Regardless of age, infants
demonstrated retention for the contingency after a 1- or 7-
day interval. Following a 14-day retention interval, only
11-month olds displayed retention. The difference in
performance between the 6-month-olds in the Hill et al.
(1988) study and the 7-month-olds in the Fagen and Ohr
(1986) study may be a result of the differences in the
target response.
Imitation Paradigm
An alternative technique has been used to tap longterm
memory in infants and young children over intermediate
intervals. Meltzoff (1985, 1988abc) has assessed
children's abilities to imitate simple actions with novel
11
objects. In his imitation procedure, the experimenter
demonstrates the target action on a novel object. Following
the adult modeling, the infant is given an opportunity to
reproduce the action. Three control conditions are used to
evaluate the spontaneous rate of modeled behaviors: l)
Baseline consists of merely placing the object in front of
the infant for a designated period of time, 2) Adult-
Touching involves the experimenter holding the object prior
to giving the infant access to it, and 3) Adult-Manipulation
consists of the experimenter demonstrating that each novel
object possesses consequence qualities (i.e., action or
auditory)
,
without demonstrating the target action.
In a recent study, Meltzoff (1988c) introduced three
novel objects to 9-month-old infants. Each object had a
corresponding simple target action. The target actions
included pushing a flap over so that it landed flat on a
base, pushing a recessed button on a box in order for it to
emit a beeping sound, and shaking a plastic egg partially
filled with metal nuts to produce a rattle sound. In the
immediate test, infants exposed to the modeling procedure
produced the target actions significantly more then infants
in the control conditions. The pattern of results was
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nearly identical for the 24-hour retention test. Imitation
behavior was unaffected by a 24-hour delay (Meltzoff,
1988c)
.
The finding that infants could produce deferred
imitation behavior after viewing modeling of a simple action
with a novel object was first reported with 14- and 24-
month-old infants (Meltzoff, 1985) . Again, a 24-hour
retention interval did not influence behavior. Similar
findings have been demonstrated using televised models with
14- and 24-month olds (Meltzoff, 1988a) . Recently, Meltzoff
(1988b) extended his retention interval, finding deferred
imitation in 14-month olds after a 1-week delay. Meltzoff
argues that deferred imitation can be used as a method to
tap nonverbal recall memory, but the infant's ability to
demonstrate their memory capabilities is constrained by the
proficiency of their motor abilities. Thus, the display of
memory is highly dependent on the task.
In the present study, aspects of the conditioning
paradigms and the imitation paradigm were integrated to
create a memorable situation in which the infant could learn
a novel task. However, the duration of infant memory
investigated with both of these paradigms has been
relatively short. The present study was designed to
determine the duration of memories over a retention interval
13
of 4 months. In addition, this memory paradigm extended the
earlier versions by examining not only the duration, but
also the specificity of memory. in the test session,
indices were used in order to give the infant
various opportunities to express memory of the event
experienced 4 months earlier. By introducing a novel
situation, infants in the present study were
exposed to a unique sequence of actions, which were intended
to create a memorable experience. Recent evidence suggests
that the uniqueness of an experimental situation may
increase the duration of infant memory.
Longterm Retention Intervals
All forms of memory that have been discussed to this
point have focused on immediate and intermediate retention
intervals. To date, only two studies have examined the
duration of memory for events during the first year of life
over a very long retention interval, but both of these
studies were originally conducted to examine auditory
localization. Myers, Clifton & Clarkson (1987) reported
that almost-three-year olds remembered a repeated event
which occurred during the first year of life. Five children
had participated in a longitudinal study of auditory
localization when they were between 6 and 40 weeks of age
14
(Clifton, Muir, Clarkson, Ashmead & Sherriff, 1985). The
same procedure was followed for 15-19 sessions. Two years
later, these children, as well as age-matched controls,
participated in the original experimental sequence which
involved reaching to sounding objects in the light and in
the dark. Myers et al. (1987) reported that the children
who had participated as infants were more likely to interact
with the stimulus objects, demonstrating that they retained
memory for early action sequences.
In a subsequent study, Perris, Myers & Clifton (1987)
evaluated children's memory of a single experience which
occurred during infancy. Sixteen children averaging 2.5
years, and 8 children averaging 1.5 years had participated
at 6.5 months of age in a study which examined infants'
ability to accurately reach in the light and the dark for
a sounding object (Perris & Clifton, 1988) . These children
were reintroduced to the laboratory and the dark procedure
they had experienced on that one occasion either 1 or 2
years previously. Equal numbers of age-matched control
subjects who had not participated previously were also
tested. Once again, children who had previous experience
were more likely to reach and grasp a sounding object in
the dark than children without this experience. However, in
this case, the event was experienced only once at 6.5 months
15
of age, rather than repeatedly. Additional evidence of the
early infant experience was displayed through a global
emotional acceptance of the situation. Children who
experienced the test procedure as infants were more likely
to remain in the situation, as compared to control subjects,
who asked to leave prior to the completion of the session.
Perris et al. (1987) concluded that the children retained
memory for the specific actions and also for some "global"
aspect of that single infant experience.
Both of these studies indicate that infants are capable
of remembering an early action sequence over a very long
interval. In addition, Perris et al. (1987) demonstrated
that memory need not be expressed solely in terms of
specific or learned responses. Spear (1984) argued that
there are different levels in the expression of knowledge.
Although investigators have primarily focused on the
presence of a particular target response, subtle behaviors
may represent important indications of memory, particularly
in the nonverbal infant. The questions can be broadened to
ask not only what behaviors reveal memory, but also what
roles do components other than the specific task play in
making an event memorable.
In both of the longterm retention interval studies, the
critical feature for memory retrieval may have been the
16
uniqueness of the setting for the original and later
testing. in both sessions, children were tested in a
double-walled sound deadened chamber which attenuated the
background noise to 29dB (A scale) . They were plunged into
total darkness and presented with a sounding object. The
apparatus, room furniture, and experimenter were also
exactly the same. Thus, the entire visual, auditory and
social context was preserved and reinstated for the memory
testing. Contextual cues have been found to play an
influential role on the retrieval of early memories in both
humans (Rovee-Collier & Hayne, 1987; Schacter & Moscovitch,
1984) and animals (Balsam, 1985). In the present study, the
influence of a unique context will be systematically
evaluated in order to determine if the continuity of
behavior over a long retention interval is dependent upon
contextual cues.
The Influence of Context on Behavior
Spear (1984) argues that memory of a particular
experience consists of at least two attributes; the event
itself and the context in which it took place. Many
researchers, particularly those involved in animal research,
state that all learning occurs in a context.
17
"Learning occurs in a cognitive or associative
context of what has been learned before and in
an environmental context that is defined by thelocation, time and specific features of the task
at hand" (Balsam, 1985; p.l).
Typically, context is defined as all aspects of the
experimental situation that occurs with the conditioned
stimulus (Balsam, 1985) . During retrieval, context serves
to disambiguate a situation (Bouton & Bolles, 1985; Medin &
Reynolds, 1985)
.
Rovee-Collier has incorporated many aspects of the
theories derived in animal learning into her own work and
interpretations of infant memory. She also argues that all
learning occurs in a context (Rovee-Collier & Hayne, 1987).
Rovee-Collier defines context as everything the organism
notices in an episode, excluding the reinforcer. Thus,
context makes up a large proportion of a particular event
memory, and all or part of the context can act a retrieval
cue (Rovee-Collier & Fagen, 1981) . In addition, Rovee-
Collier views memory as a multidimensional collection of
attributes, each of which is part of an event that has been
noticed. These attributes are functionally independent and
thus, may differ in the rate at which they are forgotten.
These attributes also may differ in terms of their makeup
(i.e., external and/or internal environments, responses,
etc.) and their salience. Rovee-Collier emphasizes the need
18
for cue-trace compatibility for successful retrieval. The
greater the similarity of the retrieval cues (self-generated
or external) to the original experience, the more effective
the retrieval cues will be and the greater the probability
of retrieval (Rovee-Collier & Fagen, 1981)
.
Rovee-Collier suggests that if the context within which
the retrieval cues are embedded differs from the original
context represented in memory (e.g., crib bumpers change from
training to test )
,
retrieval will be impaired (Rovee-Collier
& Fagen, 1981) . Thus, she interprets the apparent
discontinuities in infant memory in terms of retrieval
failures due to the changing context of experience (i.e.,
real physical or perceptual changes)
. Rovee-Collier has
manipulated contextual cues (i.e., cue-trace compatibility)
during the test phase in a number of studies and has found
support for the role of context as a determinant of infant
retention.
Rovee-Collier (1986) has recently proposed a "context-
theory of infant memory". She hypothesizes that initially,
infants' memories are highly specific. Therefore, forgetting
seems to have an adaptive value in that as details of an
event begin to fade, infants react to other information from
the environment which enables them to generalize and/or
abstract. Context is used as a source of information to
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"disambiguate" an ambiguous situation (Bouton & Holies, 1985;
Medin & Reynolds, 1985). Furthermore, the memory of a
particular event is made up of a hierarchy of proximal and
distal contextual elements. Proximal elements are those
which are most salient or closest to the reward. As noted
earlier, these elements are functionally independent and are
forgotten at different rates. Thus, there are changes in the
accessibility of these elements.
In Rovee—Collier ' s procedure, the visual characteristics
of the objects that hang from the mobile act as the proximal
context. Colorful cloth crib-bumpers are used to provide a
second "level" of contextual cues because they are spatially
located further from the reinforcer (i.e., movement of the
mobile)
. The proximal and distal cues are present during
both reinforcement and nonreinforcement periods. As memory
begins to fade the hierarchy will shift. Distal cues become
relatively more accessible as the proximal cues fade. The
details of the specific mobile become fuzzy and thus, its
presentation represents an ambiguous retrieval cue. The
infant must shift to more distal cues to determine if there
is a match between the retrieval cue information and the
memory trace. If there is a mismatch between the retrieval
cue and the memory, the infant does not respond (Rovee-
Collier, 1986)
.
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In support of her theory, Rovee-Collier and her
colleagues have demonstrated that infants have highly
specific memory for the original training context. Earley,
Griesler and Rovee-Collier (1985) demonstrated that when more
than one of 5 objects of a mobile was novel during the test
phase at a 24-hour retention interval, response rate was at
baseline level. Rovee-Collier and Sullivan (1980) found that
when infants were tested with the same or a different mobile
24-hours after training, performance was almost perfect with
the same mobile, but was reduced to baseline level with a
different mobile. However, as the retention interval was
progressively lengthened, performance during a test with the
novel mobile progressively improved. At 3 to 4 days
following training, the response rate was as high in the
presence of the novel mobile as it was with the original
training mobile. Rovee-Collier and Sullivan (1980) suggest
that responding increasingly generalized to the novel mobile
as the details of the original mobile (i.e., proximal cues)
were gradually forgotten.
In order to test her hypothesis about distal contextual
cues, Rovee-Collier provided her infants with a more complex
environment. Rovee-Collier, Griesler and Earley (1985)
trained infants in a particular distal context (i.e., crib-
bumpers distinctive in color and pattern) . After a one-week
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same
retention interval, infants who were tested in the
context continued to respond above baseline levels. Infants
who were tested in a different context, however, displayed
no retention, even though the original proximal cues were
still present (i.e., the original training mobile). Thus,
distal cues control retrieval because proximal contextual
cues have become "fuzzy" (Rovee-Collier & Hayne, 1987)
.
Butler (1986) manipulated the distal context (i.e., crib
bumpers) 24-hours after training and found that it had no
effect. As long as the proximal context was the same (i.e.,
original training mobile)
,
responding was high regardless of
whether the distal context was the same or different. After
a delay of three days, however, when infants had previously
shown that they no longer remembered the specific details of
the training mobile (Rovee-Collier & Sullivan, 1980)
,
the
distal cues of the physical setting controlled performance.
In the original context, there was no evidence of forgetting.
In a different context, there was no evidence of retention.
Paradoxically then, distal cues are remembered better than
proximal cues and are more accessible when the proximal
details fade.
If a proximal-distal cue relationship exists when using
intermediate retention intervals, it would be interesting to
determine whether or not distal cues influence memory
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retrieval over long retention intervals. The present study
was designed to determine the influence of contextual cues
on the memory retrieval of events occurring at 10-months of
age, by providing a unique context (i.e., distal cues) during
training. Each training session took place in a playhouse
with a uniquely patterned interior. During the test session
4 months later, the playhouse either had the same interior
that was used during training or a different interior. if
children remember regardless of the playhouse interior, it
will indicate that the environmental context does not have
to be completely reinstated in order for successful memory
retrieval, to occur. If children remember more in the
presence of the original playhouse, it will provide extended
support for Rovee-Collier's position that the distal
components of an event are important for memory after a long
retention interval.
The one striking feature of the two studies that have
reported evidence of memory over very long retention
intervals, was the presence of an exceptionally unique and
extreme context for the experience. Infants were plunged
into total darkness in a sound-deadened chamber, and then
were presented with sounding objects. It is unlikely that
children encountered a similar situation during the interim
between event and test. In addition, at the time of testing.
23
the context was completely reinstated. These extreme
conditions may be necessary for retrieval to occur following
a long retention interval. Rovee-Collier and her colleagues
utilize a context (i.e., crib with bumpers) and stimulus
(i.e., mobile) which are very common in infants' daily
routines. Therefore, after a few weeks, infants may forget
the significance of a freguently experienced stimulus in a
place where they usually spend a significant amount of time
(i.e., their crib). The present study bridges the gap
between the extreme and unusual contextual control of the
auditory localization studies and the normally experienced
contextual cues of the mobile-crib learning situation.
Although a unique context and novel stimuli are utilized,
they are merely basic toy materials modified to serve the
purpose of creating a memorable event. Children probably
encountered similar items (i.e., other furry animal puppets,
playhouses or tents) in the interim between training and
test. The experiment will therefore permit us to determine
if infants can remember unique experiences over delays of a
few months, under normal conditions of exposure to related
examples and events. This study will also allow us to
observe if the reinstatement of a less unique and less
complete set of contextual cues is helpful for memory
retrieval
.
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Proposed Res^amh
Infant memory has been measured using a variety of
techniques. In general, the duration of memory reported has
been a function of the infant's age (Slater et al., 1984),
the amount of exposure to the event (Fagan, 1974; Rose et
al., 1982), the task demands (Fagan, 1973), and the retention
interval (Meltzoff
,
1988c)
. An attempt was made in the
present study to integrate and extend the existing infant
memory paradigms in order to assess memory for events during
the first year of life over a long retention interval. In
comparison to most of the previous studies testing infant
memory, the present study increased the retention interval
by a factor of eight. Moreover, rather than merely testing
for one specific response, multiple indices were incorporated
into the design, in order to provide the infant with a number
of opportunities to express memory for the event they
experienced 4 months earlier, when they were 10-months old.
Infants were first presented with discrimination tasks, and
then were given the opportunity to re-learn the original
task.
Major considerations in selecting this age range were
motoric abilities, potential stranger anxiety, and
verbalization abilities. Piloting revealed that 8.5- to 9-
month-old infants had the capacity to manipulate the stimuli
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successfully. However, fear of strangers tends to peak at
this age. By 10 months, most infants are more receptive to
strangers visiting the home. The third consideration for
using this age group was that even rapidly developing infants
are generally not verbal at this age. Thus, infants were
exposed to the event at a time when neither encoding nor
rehearsal are likely to occur at a verbal level.
Components from the conditioning paradigms and the
imitation paradigm were combined in order to create a
memorable event. Initially infants learned to produce a
specific target response through a modelling and shaping
procedure, which they were exposed to over three consecutive
days. It was anticipated that the first day would act as a
familiarization period for the infant to acclimate to the
situation. Rovee-Collier and her colleagues have found that
two consecutive days of training provides a sufficient amount
of exposure for the infant to learn a contingency. Hill et
al. (1987) found that after two days of training in the
mobile conjugate reinforcement paradigm, 6-month olds
remembered two weeks later. Using an imitation paradigm,
Meltzoff (1988b) reported deferred imitation in 14-month olds
following a one week retention interval. In the present
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study 10-month olds were tested initially after a one week
retention interval to assure that memory for the event had
been established.
Investigators have reported that context influences
(Balsam, 1985; Medin & Reynolds, 1985)
. Rovee-
Collier et al. (1985) found that infants tested in the
original training context demonstrate retention following a
one week retention interval, but a change in context (i.e.,
crib bumpers) disrupted retrieval. This suggests that
behavior is contextually controlled following a relatively
short retention interval. The present study manipulated
context in order to determine if contextual cues influence
behavior following a long retention interval. Sessions in
the present study were conducted in a playhouse to control
for context, as well as to assist in maintaining the infant's
attention on the target task. Analogous to Rovee-Collier '
s
changing of the crib bumpers, the interior of the playhouse
was altered for half of the sample at the time of test.
Both studies that have documented memory over a retention
interval of a year or more were conducted under very unique
conditions. Rovee-Collier' s task consists of a stimulus
(i.e., crib mobile) and a context (i.e., crib or playpen in
the home) that are common in the infant's daily routine. The
final aim of this study was to provide a procedure which was
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neither as extreme as that of reaohing-in-the-dark nor as
common as the crib-mobile situation. A novel task was
designed specifically to include toys of a type common and
familiar to the infant, but that require a nonobvious
response. Thus, the actual toy was not unique, but rather
the response that operated it.
Anticipated Behavior
Infants were expected to learn the contingency during
training and demonstrate memory for the target action across
training days. Following a one week retention interval,
infants were expected to continue to display memory for the
event. It was also anticipated that the rate of responding
on the last day (one week retention/training-Day 4) would
predict performance during the longterm retention test.
Following a four month retention interval, infants who
had experienced the training procedure, were compared to
infants of the same age who had not. Multiple indices were
used to measure retention of the earlier event. It was
anticipated that there would be some indication of memory,
but it would not necessarily be immediately displayed by the
target response. Infants were initially presented with
discrimination tasks. Such tasks represent high memory
demands for the infant. In addition, discrimination tasks
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at the time of testing introduce novelty to the original
context. Thus, it was expected that only the exceptional
infant would reveal any signs of discrimination, but infants
with prior experience would re-learn the target response at
a faster rate than a control group learning it for the first
time.
Perris et al (1987) found that children, who had an early
infant experience, displayed a global emotional acceptance
of the situation when reintroduced to the setting, in
comparison to their control counterparts. A similar finding
was expected in the present study. It was predicted that
experienced infants would be more cooperative and interested
in the task during the test session than controls.
A final set of manipulations in the present study
involved the altering of contextual cues. It might be
expected that memory retrieval would be inhibited when a
novel test environment was introduced. If children remember
regardless of the playhouse interior in the present study,
it would indicate that the physical context does not have to
be completely reinstated in order for memory retrieval to be
successful. Moreover, to ensure that the test session was
not biased in favor of the infants with prior experience, an
experimenter naive to the training procedure and hypotheses
conducted the session. If as expected, infants express
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memory of their previous experience in the presence of a
novel experimenter, it would indicate that a change in the
social and physical context does not completely disrupt
retrieval
.
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CHAPTER 2
METHOD
Subjects
Forty infants, following a normal course of development,
were recruited from published birth announcements via a
letter and a subsequent telephone call (Appendix A)
. Twenty
infants (12 male and 8 female) ranged in age from 41 weeks
3 days to 44 weeks 6 days old (mean age: 4 3 weeks 4 days) at
the time of the initial training session. Additional infants
were tested but eliminated from the sample because of failure
to meet the learning criterion (N=7)
,
parental interference
(N=4)
,
fear of the playhouse and/or puppet (N=3)
,
stranger
anxiety and/or clinging behaviors (N=2)
,
fussiness (N=l)
,
or
experimenter error (N=l)
.
As infants were scheduled, they were randomly assigned
to one of two conditions. These infants comprised the
experimental groups, and were visited in their home five
times. At the final long-term retention test (fifth
session)
,
these infants ranged in age from 60 weeks 3 days
to 63 weeks 5 days old (mean age: 61 weeks 6 days)
.
Twenty additional infants (9 male and 11 female) were
selected to match the experimental subjects in age at the
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final session, but were naive to the experimental procedure.
They ranged in age from 60 weeks 5 days to 64 weeks 3 days
old (mean age: 62 weeks 4 days). As these infants were
scheduled, they were randomly assigned to one of two control
conditions, and were visited in their home only once for the
test session. Additional infants at this age were tested
but eliminated from the sample because of experimenter error
(N=3)
,
fear of the playhouse and/or puppets (N=l)
,
or
premature birth (N=l)
.
Design
Two variables - were manipulated in a 2 x 2 factorial
design. Ten infants were assigned to each of the four
groups, differing in training experience (experimental vs
control) and environmental context (original training
playhouse vs altered playhouse) . Although an attempt was
made to assign equal numbers of boys and girls to each
subgroup, this was not completely balanced. The number of
girls and boys ranged from 4 to 6. (See Table 1.)
Apparatus
There were two major components to the apparatus; the
environment and the stimuli. A portable "environment" was
utilized in order to provide and control contextual cues.
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Table 1
Subject Assignment to Subgroups
EXPERIENCE GROUP INTERIOR PLAYHOTTSF
Experimental Original-Striped Altered-Solid
Girls 4 4
Boys 6 6
Control
Girls 6 5
Boys 4 5
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This environment was constructed of two Fisher Price canvas
playhouses. The playhouses were adjoined to double the
interior space (180 x 90 x 135 cm) and modified with a
uniquely patterned interior and a novel entry. One of the
end walls was cut out on three sides so that it formed a flap
and acted as a doorway. During training, the walls displayed
pairs of red and blue diagonal stripes made of 3.9 cm-wide
Scotch Brand cloth tape (original interior playhouse)
. Within
a pair, the two stripes were spaced 7.1 cm apart, and were
separated by 19 cm from the next pair. Twelve free-formed
pieces of orange felt ("amoeba"
-shapes, 22.5 x 19 cm) were
velcroed between the pairs of stripes (six on each of the
side walls) . A tan bamboo mat, stretched the length of the
playhouse, provided a uniquely textured and scented floor.
For the environmental context manipulation at the final test
session, the walls and floor of the playhouse were altered
for half of the sample (altered interior playhouse) . The
"amoeba" shapes were removed, and yellow felt curtains were
hung to conceal the stripes. The bamboo mat floor was
replaced with a green or navy blue cotton terry-cloth beach
towel
.
The stimuli consisted of toys constructed of furry animal
hand puppets (raccoon, koala, fox) . Each puppet, standing
30 cm high, covered a metal cylinder (diameter 6.98 cm). The
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cylinders were mounted on separate wooden bases (30 x 30 x
9.68 cm), each containing a hidden drawer (10.16 x 25.89 x
8.89 cm). The hidden drawer, concealing an exchangeable
visual and/or auditory reinforcer (e.g., battery-operated
lights, smile face with bells, smile face with ribbons) was
revealed when a simple but non-obvious motor response was
made to some aspect of two of the puppets. For the koala, the
target response consisted of pressing a lever located in the
left foot. The second target response involved pulling a
ring, connected to a string, out of a stomach pouch of the
raccoon. The fox was non-operative, and used only during the
test session. Three canvas bags with straps, differing only
in color, were used to conceal and carry the puppets (koala-
blue, raccoon-pink, fox-yellow)
.
Each session was videotaped with a portable low-light
sensitive cam corder (Panasonic AG 160) . The camera rested
on a tripod and was positioned so that it was protruding
downward at a 45 degree angle, through the upper part of the
back wall of the playhouse.
Procedure
Each infant was tested in his/her home at a time of day
which the mother defined as an alert/play period. Although
this period varied among infants, it remained constant across
35
sessions for a given infant. Each home visit began with a
warmup period. The child and the experimenter played until
the child was clearly comfortable. At this time, a research
assistant set up the environment and the camera. All
sessions took place inside the portable environment. On the
initial visit, the experimenter explained the study to the
parents. After the parents' questions were answered, they
were asked to sign a consent form granting permission for
their infant to participate (Appendix B)
.
Training Sessions
The experimental groups received four training or event-
establishing visits which occurred within a two week period.
The spacing and structure of the training sessions were
modeled after the procedure used by Rovee-Collier and her
colleagues (for review, Rovee-Collier & Hayne, 1987) . The
first three sessions took place on consecutive days, and the
fourth session occurred five to seven days following the
third session. Throughout training, a given infant was
exposed to the same puppet in the same colored bag.
Following the warmup period, the experimenter lured or
carried the infant into the playhouse. The infant was
positioned so that he/she was sitting in front of and within
reach of the puppet, which was concealed in its designated
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bag. During the first 90 s of the session, the infant was
allowed to play freely with the bag and in the playhouse.
An assistant timed this segment with a stopwatch, and
verbally signalled the experimenter at the end of the
interval. The experimenter then revealed the puppet. When
the infant was again sitting in front of and within reach of
the puppet, the experimenter told the assistant to begin
timing a second 90 s time interval in which the infant was
free to manipulate the puppet. The assistant verbally
signalled the experimenter at the end of this time interval.
On Day 1 and/or Day 2, these blocks of unstructured time
were used to measure baseline levels of play behavior. On
Day 3, they provided 24-hour retention measures and on Day
4, one-week retention measures. Following these initial
periods with the bag and the puppet, the child was shown how
to make the appropriate non-obvious response for a particular
puppet, and given practice with it.
The experimenter used a shaping process, prompting the
infant with varying degrees of information, to teach and
later to cue, the non-obvious motor response for a particular
puppet. During the first training session, the experimenter
showed the infant how the puppet worked by carrying out the
action herself (i.e., demonstration), and assisted the
infant in producing the response (i.e., guided response).
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When the reinforcer was revealed, the experimenter would clap
and act verbally excited. Gradually during the first
session, and in later training sessions, the experimenter
used more subtle prompts, merely pointing to the target area,
rather than producing the response.
Day 1 represented a necessary "familiarization" day,
because of the strangeness of the situation and intrusiveness
of the environment. The child was not expected to learn on
this day, but rather to become comfortable with the
experimenter and the environment. A criterion of at least
5 successful responses was required on Days 2, 3, and 4, in
order for a child to be included in the sample, and to
terminate the session on a particular day. Therefore, over
the four training days, each child had successfully
manipulated the puppet at least 15 times. If the child
became disinterested in the game prior to reaching the
criterion, the experimenter relied on the interior of the
playhouse (e.g., pulling the "amoeba"-shaped felt off the
walls, scratching the mat)
,
to regain the infant's attention.
The reinforcer in the hidden drawer was also changed from day
to day in order to maintain the infants interest in the
toy. The duration of each training session varied within and
across infants. However, investigators have found that
repeated exposure, rather than the duration of the session.
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were
influence retention (Vande Linde, Morongiello & Rovee-
Collier, 1985)
. Assignments to target puppets
counterbalanced within environmental context groups.
The door of the environment remained closed during the
training sessions. Parents were encouraged to observe
through the back wall where the camera was positioned. if
the child was or became uncomfortable, the door was opened
parent was asked to sit close by, to provide a sense
of security as needed. Parents were permitted to comfort
the child, but asked to refrain from interacting when the
experimenter was trying to engage the child with the puppet.
Following the completion of the fourth session, each infant
received a child's picture book.
Test Sessions
The test session was run by a second experimenter who was
blind to the specific experimental hypotheses and design of
the present study. She was told that the objective of the
study was to observe how children interact with the puppets
and to see if children can learn how to make one of them work
with varying amounts of information. When the test sessions
were scheduled, parents of infants in the control groups were
given the same information, and were informed that the test-
session experimenter was blind to the experimental
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hypotheses. Parents of the experimental infants were told
that the focus of the final session was to determine the
amount of information necessary for the child to remember or
re-learn the target response. These parents were also told
that the test-session experimenter was unaware of the
experimental hypotheses. They were asked to act as if the
final session was the initial visit, and as if they had never
met the training-session experimenter who served as the
assistant for this final session. Parents of the
experimental group were also informed that they would be
asked to sign a second consent form prior to the start of the
final test session, so that the procedure during the final
session was identical for both experimental and control
groups
.
For the experimental groups, the test session occurred
approximately four months (16 to 18 weeks) following the last
training session. Half of the infants in both the
experimental and control groups were tested in the playhouse
which was used during training (original interior playhouse) .
For the other half of the children, the test session was
conducted in the playhouse but with interior wall and floor
substitutions (altered interior playhouse)
.
All children were presented with all three puppets in the
test session (i.e., the two toys that subgroups of
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experimental subjects learned to operate in the training
sessions, and the non-operative puppet). Initially, the
puppets were concealed in their designated colored bag (i.e.,
koala-blue, raccoon-pink, fox-yellow). The fox was always
positioned in the middle, while the position of the target
puppet was counterbalanced across groups. As noted, the
training-session experimenter acted as the assistant. in
addition to setting up the playhouse and the camera, and
the test intervals, she instructed the test—session
experimenter throughout the session, signaling the prompts.
Following a warmup period, the test-session experimenter
lured or carried the infant into the playhouse. When the
child was sitting centered and within reach of the bags, the
assistant timed a 90 s interval in which the child could
freely manipulate the bags (Bag Discrimination Task) . The
test-session experimenter was asked to refrain from touching
the bags and was instructed to keep the infant's attention
through verbal expression. The assistant verbally signaled
when the time interval had ended. The experimenter then
moved the child back out of reach, and removed the puppets
from the bags. The fox in the middle of the array, was
always exposed first, followed by the puppet closest, then
that farthest, from the experimenter. The order of
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presentation was designed to allow the experimenter to block
the child from interacting with the puppets prior to the
start of the second timed interval
.
After all the toys were exposed, the infant was
positioned within reach of all of the puppets, and centered
in front of the fox. The child was given three minutes to
freely manipulate the puppets (Puppet Discrimination Task)
.
Again, the test-session experimenter was instructed to keep
the infant's attention on the puppets primarily through
verbal expression, and to refrain from touching the puppets.
If it became necessary to touch one of the toys, all three
were touched in the same manner. This three minute period
represented a longterm memory discrimination test for the
target puppet. If a child produced a target response during
this segment, the experimenter was told to close the drawer,
let go of the puppet, and not to verbally reinforce the child
for his/her actions. Only at the end of this three-minute
time interval was the test-session experimenter told which
of the puppets (i.e., koala or raccoon) she would attempt
to teach the infant to operate in this particular session
(i.e., target puppet). The two remaining puppets were
removed from the playhouse or pushed to the far wall behind
the experimenter.
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When the child was attending, the experimenter gave the
child a prompt, which consisted of a minimal amount of
information about the target response. For both puppets, a
prompt consisted of a brief point to the target area (i.e.,
koala-the foot, raccoon-the stomach). After a prompt was
given, the experimenter was instructed to let go of the
puppet and wait to see if the child could use the information
to figure out what the puppet did. If the child produced the
response on his/her own, the test-session experimenter gave
the child additional reinforcement through verbal excitement,
touching and/or clapping. If the child did not respond, a
second prompt was given only after a delay of at least 45 s
and when the infant was attending. This procedure was
repeated for a third prompt. If the infant did not respond,
a more salient fourth prompt was given, again after a 45 s
interval, and when the infant was attending. For the
raccoon, the ring was removed from the pouch, and for the
koala, the foot was touched three times with two fingers.
Prompts five and six were also salient prompts. For the
raccoon, these salient prompts consisted of tugging on the
ring which had been exposed. Salient prompts for the koala
were the same as the fourth prompt. If more information was
needed following the salient prompts, the experimenter was
instructed to show the infant how the puppet worked (i.e..
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a demonstration)
. if the infant did not use the information,
a second demonstration was given following a minimum of 45
s delay. A total of five demonstrations were given to the
infant if necessary. Following these demonstrations, if the
target response was not elicited, the experimenter produced
the response with the infant (i.e., a guided response). The
infant was given a total of five guided responses. All
prompts, demonstrations and guided responses were spaced by
a minimum of 45 s. The child was only credited with
receiving a prompt if he/she visually attended to it. The
session came to an end when the child produced at least 10
responses, or 20 minutes had passed, whichever came first.
Although the test-session experimenter did attempt to
keep the infant engaged with the puppet, minimal restraint
was used. The infants were free to leave and enter the
playhouse as they chose. The door of the playhouse was
typically open during the test session. If the infant became
disinterested in the game prior to the end of the session,
the experimenter relied on the interior of the playhouse or
used a small toy to regain the infant's attention. If the
child was uncomfortable, the parent was asked to sit at the
door to comfort the infant, but refrain from giving any
verbal instructions or interacting with the puppets. At the
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completion of the test session, all children received a
child's picture book. m addition, a certificate of
apprsciation was mailed to their home.
Scoring Systems
All the videotapes were copied so that the image of a
date-timer could be superimposed on them. The videotapes
were scored by independent observers using two separate
scoring systems, one for training and one for the test
session (Appendix C) . Each independent scorer was trained
on only one scoring system. Although the training and test
sessions were scored differently, the measures that were
common in both sessions were defined in the same way. Both
the training and test sessions were structured into segments,
retention and reinforcement intervals, or tasks. Although
there was some overlap of the measures, others obtained in
each segment or task differed. The scoring for the training
and the test sessions will be described separately.
Training Session
The onset of the session occurred when the infant was
sitting centered, within reach of the puppet and was
attending. During the first 90 s of the session (segment 1) ,
when the puppet was concealed in a canvas bag, the number of
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touches to the bag was measured. A touch was defined as a
contact followed by a complete release. if the infant made
a number of repetitive touches quickly (i.e., flapping), this
behavior was counted as one touch when there was less than
.40 s between each contact and there was no pause in the
movement
.
The second segment of the session consisted of the first
90 s the puppet was exposed. During this segment, the number
of times the target area was touched and the number of times
the infant produced the response successfully were measured.
The same measures were scored for segments 3 and 4, which
represented the first 5 minutes of training and the remainder
of the session, respectively. Additional measures obtained
for these segments included; the number of prompts the infant
attended to, the number of demonstrations, and the number of
guided responses. A prompt was defined as the experimenter
pointing and making contact with the target area. A
demonstration consisted of the experimenter producing the
target response while the infant observed. A guided response
occurred when the experimenter took the infant's hand and
they produced the target response together.
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Test Session
As in training sessions, segment 1 of the test session
represented the first 90 s of the session with the target
puppet concealed. In the bag discrimination task, however,
all three puppets were present in their respective canvas
bags (i.e., target, nontarget, and neutral). The first bag
touched was scored. The cumulative amount of time the infant
interacted with each bag was scored separately. Cumulative
interaction time was measured with the use of the date-timer.
Each time the infant contacted the bag, the time indicated
on the date-timer was recorded. When the infant made a
complete release from the bag, the time displayed on the
date-timer was again recorded. A contact followed by a
release represented an interaction block. If both hands made
contact with the bag, the first hand to contact represented
the start of the interaction block, and the last hand to
release represented the end. The duration of an interaction
block was determined by subtracting the contact time from the
release time. The cumulative interaction time for a
particular bag was calculated by summing the durations of the
interaction blocks.
During the bag discrimination task, the number of times
the infant left or attempted to leave the tent was scored,
as well as the cumulative amount of time the infant spent out
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of the tent. An attempt to leave the tent occurred when the
infant lost interest in the bags and headed or leaned toward
the door. The cumulative amount of time spent out of the
tent was obtained by recording the time displayed on the
date-timer when the infant left the tent, and when he/she re-
entered. An infant was considered in or out of the tent
depending on the side of the front door line on which the
majority of the body was visible. If the infant was
standing, both feet had to be on the same side of the front
door line. The cumulative time spent out of the tent was
calculated by subtracting the time the baby left the tent
from the time he/she returned and then summing these blocks
of time.
In the puppet discrimination task, the bags were removed
and the infants were exposed to the three puppets for 3
minutes. The measures of first puppet touched, cumulative
interaction time with each puppet, number of successful
responses, number of attempts to leave the tent and
cumulative time spent out of the tent were scored as in
segment 1. Additional measures obtained during this segment
included: the number of times each puppet was touched in the
belly area, on the right and left leg and on either arm, the
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number of total touches for each puppet regardless of
location, and the number of successful responses on either
the raccoon or the koala.
The Training/Re-learning segment represented the first
15 minutes with the target puppet following the first prompt
the infant attended to. During this period, the following
measures were obtained; the cumulative interaction time with
the puppet, the number of times the target area was touched,
the number of times the infant left or attempted to leave the
tent, the cumulative time spent out of the tent, the number
of prompts, salient prompts and demonstrations attended to,
the number of guided responses, and the number of successful
responses. The time displayed on the date-timer when the
reinforcer was exposed (i.e., box opening), was also
recorded. In the time remaining in the session following the
15 minute period, only the number of prompts, salient
prompts, demonstrations, guided responses, and successful
responses were scored.
Reliabilities
The data were scored from the videotapes by at least two
independent scorers. The criteria established to determine
reliability between scorers were as follows; count measures
within a difference of 3 and cumulative time measures within
49
10%. All measures within the criteria range were averaged.
To be conservative, if count measures differed by only one,
the lower number was taken for number of successful
responses, touches, and target touches; similarly, the higher
number was taken for all prompts, demonstrations, and guided
responses. On all measures, when two scorers fell beyond the
criteria range, disagreements were settled by a third
observer. Observer reliability was computed as the number
of agreements divided by the sum of the agreements and
disagreements. For training sessions the proportion of
agreement on these measures were as follows: 100% on
successful responses, 97.5% on touches, 97.5% on prompts,
100% on demonstrations, and 100% on guided responses. The
proportion of agreement on the measures for the test session
were as follows: 98% on successful responses, 90% on touches,
88% on cumulative interactions, 94% on attempts to leave, 90%
on cumulative time spent out of the tent, 91% on prompts,
100% on demonstrations, and 100% on guided responses.
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CHAPTER 3
RESULTS
The results will be divided into two sections. The data
from the group of 10—month old infants, who experienced four
training sessions within a two week period, will be
considered first. This groups^ behavior in the test session,
following a 4~month retention interval, will then be compared
to age-matched controls naive to the training procedure.
Training Session Analysis
The training data was analyzed in order to determine if
the infants at 10 months of age learned the target response
and remembered one week later. The behavior displayed during
the baseline/retention intervals was of primary interest, and
will be considered separately, as well as in the total
session. All measures were submitted to analyses of
variance with two between-subject variables (2 Puppet x 2
Sex) and one repeated measure across 4 training days.
During the initial 90 s interval with the bag concealing
the puppet, number of touches increased significantly from
5.55 on Day 1 to 10.90 on Day 4 (F(3 , 48) =4 . 57 , p<.01). The
blue bag containing the koala was touched more than the pink
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bag concealing the raccoon (F ( 1 , 16) =5 . 69
, e<. 05). Both girls
and boys touched the pink bag an average of 7 times, but
girls touched the blue bag more than twice as often as boys
(M=15.0, 6.62, respectively) (F(l,16)=7. 01
,
p<. 05 ).
The change over days in the mean number of target touches
and successful responses during the 90 s interval following
the initial exposure of the puppet may be seen in Figure 1
.
The number of target touches increased from an average of
.45 on Day 1 (range 0 to 2) to 8.45 on Day 4 (range 4 to 19)
^ 4 S ) ~2 3 . 99
,
p<.001) . Only one child made a successful
response during the initial baseline period on Day 1, but by
Day 4, an average of 6.5 successful responses were observed
(range 5 to 12) (F (3 , 48) =29 . 24
,
p<.001).
In Figure 2, the mean numbers of successful responses and
prompts delivered over the entire session may be seen as a
function of training days. The mean number of successful
responses increased during the first three days of training,
followed by a slight decrease after the one week retention
interval (F (3 , 48) =2 . 79
,
p< .05). Contrasts revealed that
there was a significant difference in responding on Day 4 in
comparison to Day 1 (t=8.15, p<.05), but no difference
between Day 3 and Day 4 responding. Thus, successful
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2:
Successful
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responses increased reliably over the course of acquisition,
and infants showed no significant retrieval failure after a
one week retention interval.
The pattern of successful responding over days differed
for the two puppets (F(3 , 48) =4 . 10, p<.01). On Day 1 infants
trained with the koala produced an average of 9.20 responses,
while infants trained with the raccoon produced 18.83. By
Day 3, responses to the koala almost tripled (M=24.75), while
responses to the raccoon decreased slightly (M=16.95).
Following the one week retention interval, responding to the
koala continued to be greater (M=21.66), than to the raccoon
(M=17.37)
.
Although the numbers of prompts, demonstrations, and
guided responses were analyzed separately and all decreased
significantly over days (F's (3 , 48) =37 . 65 , 11 . 97 , 33 . 75
,
respectively, p's<.001), only prompts are illustrated in
Figure 2 because the numbers of demonstrations and guided
responses were very low. For instance, the number of
demonstrations averaged only 3 on Day 1 (range 0 to 14) and
decreased to .1 on Day 4. Similarly, the number of guided
responses averaged 5.05 on Day 1 (range 0 to 19) and none
were given on Day 4. Here too, contrasts revealed that all
cuing indices differed significantly on Days 1 and 4, but did
not differ significantly for Days 3 and 4 (all p's<.05).
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Despite their limited numbers, the only main effects of
Puppet and Sex were obtained in the analysis of guided
responses. On the average, infants required 2.80 guided
responses to operate the koala and only .25 to respond
correctly to the raccoon (F ( 1, 16) =40 . 39
,
p<.001). Moreover,
boys required an average of 1.88 guided responses, and girls
only 1.0 guided response to respond (F(l, 16)=6. 11, p<.05).
The multiple interactions of these variables with Days
suggest further that the boys only initially required more
guided responses; following the second day of training this
type of cuing was unnecessary for either the boys or girls.
The duration of the session as a function of training
days is illustrated in Figure 3. In contrast to the
increasing number of successful responses over days, the
amount of time needed to produce these responses
significantly decreased (F(3 , 48) =12 . 00, p<.001). Thus,
infants were responding at a faster rate across training
sessions. As with the successful responses, an interaction
effect with the puppets over days emerges. On Day 1,
sessions with the koala were found to last on the average
15.77 min, while sessions with the raccoon averaged only
11.45 min (F=4.86 (3,48), p<.01). On Day 4, the duration of
56
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sessions with the koala had decreased to an average of 6.56
min, while sessions with the raccoon lasted an average of
10.34 min.
In sum, the number of successful responses and the number
of target touches increased over days, while duration of the
session, and the number of prompts, demonstrations, and
guided responses decreased. There was some indication that
it was more difficult to produce the response to the koala
than to the raccoon, but this difference ceased to exist
following the second training day. Taken together, these
measures indicate that infants learned to operate the puppets
and remembered how to do so one week later.
Test Session Analysis
As indicated previously, the test session was designed
to permit multiple comparisons between the behavior of
infants with and without previous puppet training/experience.
Infants naive to the experimental procedure were assigned a
target puppet. Two opportunities to discriminate between
bags and puppets were presented first, followed by training
or re-learning with a target puppet. In each of these
tasks, analyses of variance were conducted on several
different measures, either single or repeated, as a function
of three between—subject variables: training experience
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(experimental vs control), playhouse interior (original
striped vs altered solid), and sex. Due to the very small
number of infants in each of the counterbalancing conditions,
additional analyses were carried out collapsed over playhouse
interior, and as a function of training experience
(experimental vs control)
,
puppet assignment (raccoon vs
koala)
,
and sex.
Bag Discrimination Task f90 s)
For the first discrimination task, the three puppets
concealed in their respective bags were displayed before the
infant. To evaluate any potential target preferences, the
first bag touched and interaction times with the bags were
measured. Attempts to leave the play environment, and time
spent outside the playhouse were also analyzed. A summary
of these measures for infants in the experimental and control
groups are presented in Table 2
.
Touches . The experience groups show little difference
in patterns of response in this 90 s period. The majority
of the infants in both groups contacted the middle (neutral)
bag initially, while two or three in each group made no
contact with any of the bags. Further, in both experience
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Table 2
Summary of Behaviors for Experimental and Control GroupsDuring Bag Discrimination Task
IHDEX experience group
Experimental Control
(n=20) (n=20)
First Bag Touched
(# of Ss)
Target 5 4
Nontarget 2 5
Neutral (middle) 10 9
None 3 2
Mean Interaction Time (in s)
All Bags 8.31 8.40
Target 8.67 4.70
Nontarget 10.56 8.18
Neutral 6.96 12.87
Mean Number of Attempts
to Leave 1.65 2.05
Mean Time Outside
Playhouse (in s) 12.49 26.07
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groups, only a small number of infants first touched the bag
containing the target puppet they had or would be taught to
operate.
Cumulative interaction times
. infants in both groups
displayed similar total interaction times and interaction
times with the nontarget bag. Although infants with
previous experience interacted with their target bags
almost twice as much as their control counterparts, this
was not significant, nor was the difference in
responding to the neutral bag.
Willingness to stay . Children in the control group
left or attempted to leave the playhouse only slightly more
often than those in the experimental group. The total
amount of time spent out of the playhouse during this
period was noticeably more for the infants in the control
group, although this difference also failed to attain
significance. The effects of all other variables during
the bag discrimination test were even more negligible, and
thus are not tabled or discussed further.
The discrimination task provided experienced infants an
opportunity to express familiarity with the test setting,
as well as a preference for the bag concealing the target
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puppet. Although experienced infants seemed more willing
to remain in the playhouse, the findings revealed no
significant evidence of prior training.
Puppet Discrimination Task fian s)
In the second discrimination task, consisting of the
initial 180 s the three puppets were exposed, the measures
of first puppet touched, number of touches, and cumulative
interaction time with the puppets were examined in order to
determine if there was a preference for the target puppet.
The measures of major interest are summarized in Table 3.
Touches . Both experience groups were equally likely to
touch the target puppet first; 9 of the 2 0 infants in each
group made this choice. The total number of touches to
each puppet also did not reveal a preference for a
particular puppet, but did indicate that girls touched the
puppets twice as much (M=14.82) as boys
(M=7 . 46) (F (1, 32) =10 . 82
,
p<.01). In order to determine if
experienced infants were showing a preference for a target
area or were making generalized responses to a particular
body part, the number of touches to the stomach, left foot,
right foot, and arms for each puppet were analyzed with
three between-subject variables; experience (experimental
vs control) x puppet assignment (raccoon vs koala) x sex.
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Table 3
Summary of Behaviors for Experimental and Control GroupsDuring Puppet Discrimination Task
MimA EXPERIENCE GPOTTP
Experimental Control
(n=20) (n=20)
First Puppet Touched:
(# of Ss)
Target 9 9
Nontarget 8 4
Neutral 3 7
Mean Total Touches
All Puppets 10.52 11.40
Target 14.25 10.58
Nontarget 10.94 13.60
Neutral 8.25 8.00
Mean Interaction Time (in s)
All Puppets 27.45 20.53
Target 35.38 21.28
Nontarget 29.79 25.73
Neutral 17.23 12.75
Raccoon 39.99 27.35
Koala 32.67 19.66
Fox 17.22 12.75
Mean Number Attempts
to Leave 1.60 2.10
Mean Time Outside
Playhouse (in s) 20.40 43.86
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No differential patterns of responding to these body parts
emerged, with one exception. Females touched the stomach
and the arm areas at least three times as often as boys
(£(1 / 32) =4 . 21, 9 , 09
, respectively, p<. 05 ).
Cumulative interactions
. Overall, infants with prior
experience interacted with all puppets more than the control
group; however, this difference was only marginally
significant (F(l,32)=3.74, p<.06), and was carried by the
girls, who not only displayed a greater number of touches,
but also significantly more interaction with the puppets
than the boys (F (1, 32) =8 . 99
,
p<.01). All infants were less
likely to interact with the neutral puppet than with either
of the other two puppets; this pattern was the same for both
experienced and control groups (F (2 , 64) =6 . 19
,
p<.01). The
cumulative interaction time with the target puppet alone was
greater for the experienced than the control group, but a
contrast revealed this difference was not significant. The
pattern of interaction behavior of boys and girls with
particular puppets also was found to be dependent on the test
playhouse. In the striped (training) playhouse, girls were
much more likely to interact with the nontarget and the
neutral puppet than boys. In the solid interior (altered)
playhouse, boys were showing less interaction then girls with
the neutral puppet, and girls were showing more interaction
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than boys with the target (Playhouse x Sex x Puppet,
F(2,64)=4.17, e<- 05). Also, in the solid interior playhouse,
experienced infants showed inflated levels of cumulative
interaction with the target, rather than the other puppets
(Playhouse x Experience x Puppet (F (2 , 64) =5 . 17
,
p<.oi).
An analysis was also conducted on cumulative interaction
times to determine if infants were showing a puppet
preference based on physical appearance rather than target
status. The majority of interactions occurred with the
raccoon, and the least with the fox (F(2,64)=6.98, p<.01).
Although more cumulative interaction time with the raccoon
was noted for the experimental than control infants, a
contrast revealed no significant difference. Other effects
in this analysis basically supported those described above,
showing marginally more interaction for the experienced
group, particularly the girls, and the most cumulative
interaction with the raccoon by experienced children in the
solid-interior playhouse (Playhouse x Experience x Puppet,
F(2,64)=3.11, p<.05)
.
Willingness to stay . Additional measures obtained during
this segment related to infants' willingness to remain in the
test session. Although the number of times the experienced
group left or attempted to leave did not differ significantly
from controls, averaging close to two departure efforts, the
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cumulative time spent out of the playhouse was very different
for the two groups (F(l, 32)=5. 15, p<.05). Indeed, infants
in the control group spent more than twice the time out of
the playhouse than experienced infants. in general, girls
were less likely to remain outside the playhouse (M=15.63 s)
,
than boys (M=47.06 s) (F ( 1 , 32 ) =7 . 39 , p<.01), and this was
especially true for girls in the experimental group who spent
less than one second outside, although this interaction was
not significant.
During this 180 s interval with the puppets exposed,
infants had ample opportunity to produce successful
responses, whether they be spontaneous or remembered. Of
the forty infants, only one experienced girl produced the
target response, and she did so four times. All other
variables during the puppet discrimination test had
negligible effects on any measure, and thus are not tabled
or discussed.
In summary, the puppet discrimination task yielded a
minimal amount of evidence for the training experienced four
months earlier. One infant clearly remembered the target
response and there were some indications that experienced
infants interacted with the target puppet more than age-
matched controls. In addition, there was evidence based on
the cumulative amount of time spent outside of the playhouse
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that infants who had experienced training were more willing
to stay in the setting. Differences on a number of measures
indicated that the girls were more interactive and less
mobile than boys.
Training or Re-learning with the Target Puppet fl5 min)
The third segment of the session involved exposing the
infants to a series of prompts in order to provide cuing for
re-learning or original training. The length of this segment
ranged from 3.87 min to 15 min. Due to this variability
in the time needed for a given infant to meet the criteria
for concluding the session, all measures were converted to
ratios per minute and analyses of variance were conducted on
these ratios. A summary of the measures for experience
groups can be seen in Table 4
.
Successful responses . The experienced group made
significantly more successful responses per minute than the
controls (F (1
,
32 ) =8 . 43 , p<.01). Girls with prior training
produced a higher rate of responding than experienced boys
and the controls (Experience x Sex, F(l, 32 ) =7 . 01, p< .01).
Although the performance of experienced boys exceeded that
of controls, the difference was not significant. All girls
performed better than boys in the solid interior playhouse
but at about the same level in the striped one (Playhouse x
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Table 4
Summary of Behaviors for Experimental and Control GroupsDuring Training/Re-Learning Task
EXPERIENCE GROUP
Experimental Control
(n=20) (n=20)
Mean Successful
Responses (/min) 1.08
.41
Mean Interaction Time
with Puppet (s/min) 19.39 11.77
Mean Target Touches (/min) 2.47 1.10
Mean Number of Attempts
to Leave 7.80 9.60
Mean Time Outside
Playhouse (s/min) 9.16 21.68
Block 1 8.74 23.26
Block 2 15.64 24.80
Block 3 10.35 14.39
68
Sex, F(l,32)=6.45, £<.05). This was particularly true for
experienced girls, although only marginally significant
(Experience x Playhouse x Sex, F(l, 32) =3 . 05, p<.09). (See
Table 5.)
A second set of analyses was conducted dividing the 15
minute training or re-learning task into three blocks of
time. For most children, these were three 5-minute blocks.
If an infant met the criteria before 15 minutes elapsed,
behaviors were scored for each 5 minutes completed, and the
time remaining comprised the final block. Five children who
had received training were eliminated from this analysis
because criterion was met (4) or the infant refused to
continue to participate (1) prior to the final time block.
The mean rate of responding per minute for each
experience group as a function of time blocks can be seen in
Figure 4, as well as in Table 6. The rate of responding
increased significantly for both groups over time blocks
(F (2 , 54) =19 . 21, £<.001). Although both groups responded at
a very similar low rate in the first block, and the control
group showed slight gains in successive blocks, the
experimental group tripled their rate of responding during
the second block, and by the third block, their response rate
had increased by a factor of 10 (Block x Experience,
F(2,54)=5.33)
,
£<.01). The amount and type of cuing
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Table 5
Mean Successful Responses per Minute as a Function ofExperience Group, Playhouse Interior and Sex
EXPERIENCE GROUP
Experimental
Original
Striped
Altered
Solid
Averc
Over
Playl-
Girls 1.08 2.49 1.79
Boys 1.07
.19
.63
Averaged
Over Sex 1.08 1.34 1.21
Control
Girls
. 18 .45 .32
Boys .64 .49 .56
Averaged
Over Sex .41 .47 .44
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Table 6
Mean Successful Responses per Minute as a Function ofExperience Group, Time Block and Sex
EXPERIENCE GROUP TIME BLOCK
1 2 3
Experimental
Averaged
Over
Block
Girls
. 07 . 53 3 . 18 1.26
Boys
. 32 .70 .96 .66
Averaged
Over Sex .20 . 62 2.07 .96
Control
Girls
. 12 .08 .84 .35
Boys .35 .56 .77 .56
Averaged
Over Sex .24 .32 .80 .45
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information provided by the test experimenter was also
analyzed across time blocks to determine if treatment had
been equitable, and no overall significant difference was
found in the average number of cues (M=13.00 for experimental
group, M=13.30 for control group). Thus, re-learning
occurred at a faster rate than original learning, although
the same amount of cuing information was provided. The one
exception to this general pattern was that experienced girls
in the solid interior playhouse received fewer prompts than
infants in the other groups (Experience x Sex x Playhouse,
F=(l,32)=4.21, p<.05)
.
The rate of responding over the three time blocks showed
a different pattern in the two playhouses, however. Infants
in the striped interior showed a low but increasing rate of
responding over time. In the solid interior playhouse, the
rate of responding was high in the first and last, but
minimal during the second time block (Block x Playhouse,
F(2,54)=4.66, p<.01)
.
As can be seen in Table 6, males initially showed a
higher rate of responding than females. By the final block
of time, the reverse was true, with females producing a
greater number of successful responses (Block x Sex,
F(2,54)=7.87, p<.001). This pattern of a major increase in
response rate by the girls and a very slow increase in
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responding for the boys was even more dramatic among the
experienced infants, m the first block, the mean response
rates per minute for boys and girls were
.32 and .07
respectively, but by the final block, girls were responding
at an average rate of 3 . 18 per minute and the boys at a rate
Of .96 per minute (Experience x Block x Sex, F
(
2
,
54 ) = 3 . 94
,
E<.05). The playhouse interior also comes into play in this
pattern of behavior. In the striped interior playhouse, both
boys and girls show modest increases in responding over
blocks. In the solid interior playhouse, however, boys
decrease responding over blocks and girls initially do not
respond at all, but make an average of 3 responses per minute
in the final time period (Playhouse x Block x Sex,
F(2,54)=5.85, p<. 01 )
.
In the puppet discrimination task, experimental and
control groups differed in the time spent in the playhouse.
If experience groups were to differ in time in the playhouse
during the training/re-learning task, the differential
response ratios obtained above based on standard task
duration, might reflect differences in available opportunity
to produce responses, rather than faster re-learning.
Therefore, an analysis was conducted on the ratios of
successful responses to actual time in the playhouse in each
of the three time blocks.
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The findings were virtually identical to those obtained
with the standard ratios. The experienced group made
significantly more successful responses per minute than the
controls (F(l, 32)=7
.
26
, e<- 01 ). Experienced girls responded
at a higher rate than boys with prior experience and the
controls (Experience x Sex, (F(l,32)=7.01, e<. 01). The
experienced boys' rate of responding did not differ
significantly from that of controls. All girls performed
better than boys in the solid interior playhouse but at about
the same level in the striped one (Playhouse x Sex,
F(l, 32)=7. 35, p<.01) . This was particularly true for females
with prior training experience (Experience x Playhouse x Sex,
F(l, 32) =4 . 30, p<.05). In contrast, experienced males
displayed a very low rate of responding in the solid interior
playhouse, which was similar to control females in the
striped playhouse.
Again, the rate of responding increased for both groups
over time blocks (F(2 , 54) =19 . 52
,
p<.001). Initially, both
groups were responding at a low level. As the control group
displayed a steady but low increase, the experimental group
increased their rate of responding almost four times in the
second block, and an additional six times by the third block
(Block X Experience, F (2 , 54) =6 . 03 , p<.01). Males initially
showed a higher rate of responding than females, but while
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males were gaining at a modest rate over blocks, females
displayed a dramatic increase (Block x Sex, E( 2 , 54 )
=
7 . 77
,
E<.001) . This pattern difference in responding between males
and females was again much more evident in the experienced
group (Experience x Block x Sex, F(2 , 54 ) =4 . 02
, e<.05).
The playhouse interior effect was also seen in these
ratios. in the original striped playhouse the rate of
responding increased steadily, but at low levels, while in
the solid interior playhouse, responding increased by a
factor of 11 from the first to the third block (Block x
F
(
2
,
54 )
=
5 . 4 6
,
p<.01) . In the solid interior,
however, boys show a decrease in responding during the second
while girls, who had initially failed to respond,
were responding at a significantly higher rate (Block x
Playhouse x Sex, F(2,54)=5.85, p<.01). Thus, regardless of
whether actual time spent in the playhouse or the duration
of the training/re-learning period is used to determine the
rate and pattern of responding, the results were the same.
Experienced infants demonstrate a higher rate of responding
over blocks, primarily due to the girls' performance.
A fourth analysis examining the rate of responding was
conducted collapsing over playhouse interior in order to
determine if infants were having difficulty learning or
relearning to operate a particular puppet. Overall, no
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significant difference was found between puppets; however,
boys were producing significantly fewer responses with the
koala, while girls were showing more difficulty with the
raccoon (Puppet x Sex, F(l, 27) =4 . 47
,
p<.05).
To determine if the experienced infants' performance on
the last day of training predicted their performance in the
test session four months later, a Pearson product moment
correlation was computed on the rate of responding on Day 4
,
and the rate of responding in the test session over the full
training/re-learning test period. No relationship was found;
however, when comparing the absolute number of responses on
these days, a significant relationship was found (r=+.42,
E<.05). Thus, the data suggest that infants who made many
target responses at the end of training at 10 months of age,
also showed higher response levels four months later.
Cumulative interactions and target touches . Coinciding
with the finding that experienced children produced a greater
number of successful responses than their control
counterparts, the experienced group showed significantly more
overall interactions with the target puppet (F (1 , 32 ) =6 . 60
,
p<.05) and touched the target area more than controls
(F(l,32)=7.84, p<.01). (See Table 4.) The interaction
behavior patterns found in the puppet discrimination test
were also echoed during this portion of the session, although
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only marginally significant. Females showed a greater number
of target touches than males in the solid interior, but not
in the striped interior playhouse (Playhouse x Sex,
F(l,32)=3.92, p<.06), particularly those females who had
experienced training four months earlier (Experience x
Playhouse x Sex, F(l, 32) =3 . 33
,
p<.08).
Willingness to stay
. There was only a slight and
nonsignificant difference between experienced and control
infants in number of attempts to leave the playhouse. As in
the puppet discrimination task, the controls spent a
significantly greater proportion of the training/re-learning
phase out of the playhouse than the experienced group
(F(l,32)=8.86, p<.01). In Figure 5, the mean time out (in
s) per minute for each block of training/re-learning for each
experience group may be seen. There was only a marginal
difference over time blocks (F(2 , 54) =2 . 85) , p<.07), and
experience groups (F(l, 27) =3 . 49) , p<.07) in this analysis and
no interaction, perhaps because as indicated previously, the
data of 5 experienced infants who completed the session prior
to the final time block were eliminated. Girls showed a
tendency to spend less time out of the playhouse (M=3.03
min), than boys (M=4.49 min), but this difference was only
marginally significant (F(l, 32) =2 . 93 , p<.10).
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An additional analysis was conducted in order to
determine if a particular puppet assignment was related to
the infant's likelihood of remaining outside the playhouse.
Although an overall puppet assignment effect was not found,
the higher order interaction effects revealed that initially
girls with the raccoon and boys with the koala spend the
least amount of time out of the playhouse; in the second
block, this time more than doubled for both subgroups, while
other groups showed a decrease, and by the third block time
out of the playhouse decreased in all groups (Puppet x Sex
X Block, F(2,54)=5.51, p<.01).
In sum, with equivalent cuing in the training
period, infants in both experience groups learned the target
response. Although they needed time to acclimate to the
situation, girls produced a greater number of successful
responses than boys, particularly when tested in the solid
interior (altered) playhouse. As in the puppet
discrimination task, the cumulative time out of the playhouse
during the learning/re-learning task indicated that infants
with prior experience were more likely to stay in the test
setting. Nonetheless, their greater rate of responding was
not merely the result of more opportunity to produce the
response. Experienced infants, particularly the girls, re-
learned the task at a faster rate than controls.
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Reinainina Time in the Session
Thirteen experimental and 16 control infants remained in
the training/re-learning phase beyond the 15-min segment
previously analyzed. However, there was a tremendous amount
of variability in the additional time of the session. The
durations ranged from .63 min to 7.30 min (M=3.82 min) for
the experienced infants, and from 1.1 min to 8.82 min (M=4
. 67
min) for the controls. An analysis of the successful
responses revealed that there was no difference between
experience groups, but girls in the altered playhouse did
require fewer salient prompts (Sex x Playhouse, F(l,32)=8.37,
E<.01), and demonstrations (Sex x Playhouse, F ( 1, 32) =8 . 37
,
p<. 01)
.
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CHAPTER 4
DISCUSSION
With the use of a procedure combining conditioning and
imitation techniques, 10-month-old infants in the present
study learned a contingency and displayed retention one
week later. Infants, particularly females, demonstrated that
they were capable of remembering this event after a four
month retention interval. Although this memory was not
specific, as revealed by the two discrimination tasks,
prompting information during the re-learning period aided
memory retrieval for the target response learned four months
earlier. Infants who had experienced prior training also
displayed a global familiarity of the test setting expressed
through their willingness to stay in the test session.
Learning the Contingency
As was expected, infants did learn the contingency during
training and demonstrated memory for the target action over
the first three training days, as well as one week later.
The behavior (or lack of) during the baseline period
indicated that infants do not spontaneously generate the
target response. Of the 20 infants, only one boy produced
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Over the first
one successful response during this period,
three training days, successful responses did increase
reliably during the first 90 s of puppet exposure (retention
interval)
,
as well as in the total session. Following a one
week retention interval, responding had decreased only
slightly. As the successful responses, as well as the target
touches, were increasing over days, the duration of the
session and the amount of cuing information provided during
the session was reliably decreasing. Thus combined, this
pattern indicated that infants learned to operate their
target puppet and remembered how to do so one week later.
Although both puppets were designed to be equal in terms
of physical appeal and response action difficulty, the koala
proved to be a more challenging task for infants at 10 months
of age. Initially, infants assigned to the koala for
training, required more guided responses, and produced a
lower number of responses in a greater amount of time, than
infants training with the raccoon. Following the first two
training days, however, this pattern did not hold true.
Regardless of puppet assignment, no guided responses were
necessary on Days 3 and 4. In addition, infants in the koala
training group produced a greater number of responses in a
shorter period of time as compared to the raccoon training
group. Thus, although initially learning may have been more
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difficult with the koala, once the contingency was acquired,
infants engaged in the target behavior more and at a faster
rate than with the raccoon.
Assessment of Memory Through Multiple Indirpc;
Following a four month retention interval, multiple
indices were used to assess memory during the test session.
These were obtained during two discrimination tasks and a
training/re-learning period for the target action.
Differences emerged between the behavior of infants who had
previous experience and those of the same age who had not.
Thus, the findings suggested that experienced infants,
particularly females, did remember their earlier training.
Bag and puppet discrimination tasks . The first
discrimination task was designed to determine if experienced
infants showed a preference for the particular bag concealing
their target puppet. Although none of the findings during
this 90 s discrimination task were significant, two measures
did suggest that there were differences between experience
groups, even within such a minimal amount of time. The
experienced group interacted with the target bag twice as
much, and spent only half the amount of time out of the
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playhouse, as controls. These differential patterns of
behavior continued throughout the session, but increased in
magnitude.
The puppet discrimination task provided infants with the
opportunity to show a preference for a particular puppet as
well as to produce the target response, whether it be
spontaneous or remembered. Only one infant, an experienced
girl, produced the target response four times. These
consecutive responses suggest that this particular infant did
in fact specifically remember the target response. As only
one infant with prior training produced the response, this
would indicate that at 14-months the puppets did not elicit
spontaneous responding. Thus, the target responses used were
truly non-obvious at 14- as well as at 10-months of age.
During the puppet discrimination task, the experienced
infants interacted with the puppets more than the controls,
but this difference was only marginally significant and was
carried by the girls. All girls proved to be more interactive
and less mobile than boys during this task. Girls touched
and interacted with the puppets more than boys, and were also
less likely to leave the playhouse. However, controls
overall spent significantly more time out of the playhouse
than experienced infants. The influence of the playhouse
interior was seen in two forms. In the altered playhouse,
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girls interacted more than boys with the target puppet, and
experienced girls showed slightly higher interaction times
in comparison to the other children. The boys, however,
displayed poorer performance in the solid interior playhouse
than the striped one.
As anticipated, both discrimination tasks revealed
minimal evidence of prior experience. The data merely
suggested that experienced infants interacted with the target
bag and target puppet more than controls. During the puppet
discrimination task, the evidence of substance that emerged
was the production of the target response by one experienced
female and the experienced infants' willingness to remain in
the test session. This suggests that infants did have memory
for the earlier event, however, this memory was not expressed
specifically in terms of the target response.
The discrimination tasks were used to provide an
alternative method to assess memory, rather than merely
focusing on a single specific target response. While serving
this purpose, they may have interfered with memory retrieval.
Introducing two novel toys to the original context may have
confused or distracted the infant, especially if the details
of their original memory had faded or were ambiguous. Thus,
the memory demands of the discrimination tasks may have been
too difficult for the infants in the present study, because
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the details of the memory required for such a task may no
longer be intact following a four month retention interval.
This change in the original context may be why only one
infant demonstrated specific memory for the target response,
but all infants expressed a global memory for the overall
test setting. Additional support for this notion can be
found in the experienced infants' performance during the
training/re—learning task which more closely resembled the
training session.
Traininq/re~learninq task . The training/re-learning task
was designed specifically to capture evidence of memory if
it failed to be expressed spontaneously during the
discrimination tasks. This task revealed that experienced
infants produced significantly more successful responses per
minute than controls, although the same amount of cuing
information was provided for both groups. Boys with prior
experience who are initially responding at a higher rate than
experienced girls, show a low but steady increase in
responding similar to, but higher than that of controls,
while the response rate of experienced girls increased
dramatically throughout the re-learning period, particularly
in the solid interior playhouse. This suggests that re-
learning occurred at a faster rate for experienced infants,
especially the girls.
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The experienced group also demonstrated significantly
greater interaction with the target puppet and number of
touches to the target area than controls. However, these
differences are most likely accounted for by the experienced
infants' greater rate of responding. A relationship was
found between the number of responses produced on Day 4 of
training and the test session. This suggests there is
stability in activity level for this particular task,
^®flscted in the response rate on both occasions.
Another index of prior experience during this task was
that the experienced group spent less time out of the tent
than controls, with girls only slightly less than boys. The
difference in the rate of responding between experienced and
control groups was found not to be an artifact of the
increase in available opportunity for the experienced infants
to produce the response due to their willingness to remain
in the playhouse. Thus, even though the time out of the
playhouse was corrected for, the experimental infants used
their time more efficiently.
Remaining in the playhouse longer, may have given
experienced infants a chance to acclimate to the
experimenter, and as a result be more willing to utilize
prompts or more able to retrieve the target response.
Support for this hypothesis is found in the experimental
88
girls' performance. The rate of responding in experienced
girls increased by a factor of 10 from the first to the final
block. Thus, they seem to have needed time to warm-up to the
situation. Additional support for this notion is derived from
the one infant who clearly remembered the target response
during the discrimination task. she, too, did not
immediately produce the target response, but rather responded
after a delay of 90 s.
Fagen and Rovee-Collier (1983), using the crib-mobile
paradigm with 3-month olds, found that when time between a
reminder of prior training (i.e., mobile) and the test
progressively increased, retention progressively improved,
until 24 h following the reminder, performance matched that
at the end of training. The authors hypothesized that
aspects of the training context were slowly "dredged up" from
memory. Similiarly, here it could be argued that remaining
in the test session exposed experienced infants to contextual
cues that may have activated and "dredged up" the memory for
the training experience. While only the girls showed
significant increments in rate of responding over the re-
training period, the boys may have been slower to respond to
contextual cues. If the session had been extended, a
parallel pattern might have emerged for the boys.
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was inanipulat©d in oirdGir
In the present study, context
to determine if contextual cues influence behavior following
a long retention interval. Although no overall playhouse
effect was found, the influence on response rates emerged
with girls responding at a higher rate, and in turn, making
more touches to the target area than boys in the solid
interior playhouse, while boys displayed greater performance
in the striped playhouse.
In contrast to what context theories would predict,
experienced girls in the altered interior playhouse were
performing at higher levels than the other children. Thus,
behavior was enhanced rather than disrupted when the original
context was altered. The experienced boys showed a decrement
in responding in the altered playhouse, as compared to their
response rate in the striped playhouse. This pattern of
behavior displayed by the experienced boys suggests that the
details of the interior of the playhouse may be remembered.
The girls' behavior in each playhouse could represent
differences in the degree of distractibility each playhouse
offered. The solid interior may have been less interesting
to the girls than the striped interior, which in turn
resulted in increased attention to the target task. The
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control boys, who were less interactive than the girls in
general, were unaffected by playhouse interior. Their rate
of responding was approximately the same in both.
Taken together, the indices used in each of the three
tasks to assess memory for a prior experience over a four
month retention interval revealed 14-month-olds do in fact
remember an event that occurred during their first year of
life. Although infants did not spontaneously remember the
target puppet or the target response, with the exception of
one infant, this memory was expressed primarily through the
rate of responding during the training/re-learning period and
the willingness to remain in the test session. Retention as
measured by the rate of responding, was more evident in the
experienced girls than in the experienced boys. Although
the difference in response rates between experienced boys and
controls was not significant, experienced boys were
responding at a higher rate, suggesting that prior experience
may have influenced their behavior. The effect of prior
training in experienced boys was more apparent in their
willingness to remain in the test setting. In addition, the
context manipulation indicated that the physical context did
not have to be completely reinstated in order for memory to
be expressed.
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General Discussion
The present study had three aims: 1) to extend existing
memory paradigms by incorporating techniques used in
conditioning and imitation paradigms in order to create a
memorable event during the first year of life, and to bridge
the gap between the extremely unique conditions of the
reaching-in-the-dark procedure which documented infant memory
after a two year period, and the common situation of Rovee-
Collier's crib-mobile procedure, 2) to determine if partial
reinstatement of the context disrupted memory retrieval, and
3) to determine the specificity of this memory following a
four month retention interval. Each of these points are
discussed below.
Establishing and Remembering a Unique But Not Extreme Event
The present study attempted to bridge the gap between the
studies that have documented memory over retention intervals
of a year or more conducted under extremely unique
conditions, and those consisting of a task and context that
are common in infants' daily routines used to assess the
duration of memory over shorter intervals. Common toys
(i.e., furry animal puppets) were modified so that they
represented a novel task and required a nonobvious response
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to operate them. From the amount of spontaneous behavior
elicited during training and at the time of test, one can
safely conclude that for infants of this age, the responses
required to operate the toys were truly nonobvious. A
playhouse provided a special environment for this novel task,
as well as aided in maintaining the infants attention on the
target task. Both the toys and the playhouse were common
©noiigh in infantas livss so that thsy would, b© ©ncountered
in th© int©iriin. Thus, th© pir©s©nt study cir©at©d a unique
situation compris©d of common ©l©m©nts that were less
frequently experienced that those used in the crib-mobile
procedure, but more typical than the reaching-in-the-dark
situation.
Infants at 10 months of age were repeatedly exposed to
the novel task its unique setting in order to create a
memorable event. A procedure combining conditioning and
imitation paradigms was used to establish and demonstrate a
contingent relationship in the novel task for the infant.
Infants acquired the contingency during the first three days
of training and displayed memory of almost equal strength one
week later. By the end of training, infants clearly
demonstrated that they had learned to produce a specific
nonobvious response to a particular body part (pulling a
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stomach ring, pressing a foot) of a certain furry animal toy
(raccoon, koala)
,
which resulted in a positively reinforcing
outcome (opening of a hidden compartment)
.
Following a four month retention interval, memory for the
target response was not displayed spontaneously, except by
one infant. One could argue that the infants were treating
the target puppet as equivalent to all furry animal toys
(i.e., the particular function of the target puppet was not
readily accessible)
. When an opportunity was provided to
reestablish the response contingency, the target action was
retrievable.
In contrast, the expression of global familiarity with
the unique context was clearly evident after a four month
retention interval, suggesting that the general context,
rather than the task, may have been the more memorable
component of the event. During training, a large decorative
novel setting was repeatedly placed in an environment very
familiar to the infant (i.e., the bedroom or the livingroom) .
Children typically at this age have playhouses or tents;
however, adults normally do not engage the infant in a
structured task, while sitting inside of them. Although less
extreme than the reaching-in-the-dark procedure, the context
in the present study was still quite memorable. In fact, at
10 months of age, this event was a bit overwhelming, which
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as a
resulted in the first day of training acting
familiarization day. Thus, although the present study did
bridge the gap between the extremely unique and the common
context, and found evidence of memory following a four month
retention interval, it, too, relied on a rather unique set
of circumstances.
The memory expressed in the present study was not
specific in terms of the details of the original event.
Infants displayed a sense of familiarity for the testing
situation and re-learned the target response, but did not
spontaneously remember the target puppet or the target
response. This pattern may have resulted because the context
was more memorable than the task, or the context may not have
been unique enough to prevent the memory of the event from
fading or being generalized. However, if this seemingly lack
of specificity in memory occurred because the components
comprising the present situation were less extreme than that
of the reaching-in-the-dark procedure, it is also possible
that the degree to which the context was reinstated
influenced memory retrieval. In the reaching-in-the-dark
situation, where specific memory for the target response was
documented, the context was completely reinstated. In the
present study, the original context was only partially
reinstated.
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Impact of Partial Context Rein^tali^Tn^ni-
Memory for an event consists of the event as well as the
context it took place in (Spear, 1984). Context consists of
all aspects of the experimental situation that occurs with
the conditioned stimulus (Balsam, 1985), and serves to
disambugate an ambiguous situation during retrieval (Bouton
& Bolles, 1985; Medin & Reynolds, 1985). All or part of the
context can act as a retrieval cue (Rovee-Collier & Fagen,
1981) . The greater the similarity between retrieval cues and
the original event, the more effective these cues will be and
the greater the probability of retrieval (Rovee-Collier &
Fagen, 1981) . Thus, altering the original context that the
event occurred in, disrupts retrieval and results in a
decrement in responding (Medin & Reynolds, 1985)
.
In the present study a number of contextual cues were
altered: the experimenter, the introduction of novelty in the
discrimination tasks, and for some infants, the interior of
the playhouse. Based on the context literature, it would
seem that the odds were stacked against the experienced
infants remembering in this study, particularly those tested
in the altered playhouse. Yet, even in the presence of such
a high degree of incompatibility between retrieval cues and
those stored in memory, 14 month old infants not only
displayed memory for an event they experienced four months
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earlier, but experienced girls displayed greater retention
in an altered context than in the original context.
The most dramatic change in this situation was probably
the presence of a different experimenter during the test
session. The experimenter represented a critical and very
salient aspect of the environment because she was part, or
at the very least, the closest contextual cue to the
reinforcer. During the 4 training days, the experimenter
provided reinforcement by clapping, touching the infant, and
expressing verbal excitement. This type of social
reinforcement was probably more reinforcing than anything
that could have been exposed in the hidden drawer. in
addition, the target response was modeled and cues were given
throughout the session. Thus, the procedure was extremely
experimenter dependent. Although the pattern of cuing and
reinforcing were similar for both experimenters, the fact
that they were administered by two different people may have
impeded retrieval in the experienced infants. The presence
of the original training experimenter playing a different
role in the test session may have caused additional
disruption or interference.
The discrimination tasks also altered the original
training context. The introduction of two novel toys may
have perceptually created a significantly different task
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during the test session which may also have disrupted
retention. Novel cues may have so altered the situation
that stored attributes of the event may not have been
activated, or infants may have been exploring their novel
environment, and thus were distracted from the target task
(Spear, 1976)
. Evidence of distractibility does not
necessarily represent forgetting (Rovee-Collier & Hayne,
1987; Sophian, 1980). The experienced infants' performance
during the re-learning period would support this notion in
that when the situation was almost identical to that of
training, with the exception of the experimenter, experienced
infants expressed more specific evidence of memory for the
earlier event than they had during the discrimination task.
One could also speculate that the discrimination tasks
caused confusion by arousing memories of other events
involving multiple toys or the nontarget toys. After the
original training setting was partially reinstated, infants
may have needed time to sort out the confusion. Indeed, the
behavior of the experienced girls who clearly remembered, but
needed time to express that memory, may as suggested above,
be reflecting warm-up to the experimenter, or more
importantly, temporal dependencies in retrieval; but the
increments in response rate also support the argument for
initial time devoted to reducing novelty induced confusion.
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One must entertain the possibility that had the novelty
components of the new experimenter and the discrimination
tasks not been introduced, evidence for memory of the target
puppet and the target response might have been expressed
spontaneously.
The third alteration in context was the change in
interior of the playhouse introduced to only half of the
infants. This specific manipulation was motivated by, and
analogous to, that used by Rovee-Collier and her colleagues.
Like others, Rovee—Collier argued that memory retrieval is
impaired if the context within which the retrieval cues are
embedded differs from the original context represented in
memory. She proposes that initially infants have highly
specific memories, but with time these details fade to serve
the purpose of allowing the infant to generalize from one
situation to the next (Rovee-Collier & Hayne, 1987)
.
Rovee-Collier (1986) argues that memory for a particular
event consists of a hierarchy of proximal and distal
contextual elements, which are functionally independent and
are forgotten at different rates. Proximal elements are the
most salient or closest to the reward and are forgotten
first. As the details of proximal cues fade and become
ambiguous, the infant must shift to distal cues, to
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disambiguate the situation and determine if there is a match
between the stored memory and the cue in the environment
(Rovee-Collier, 1986)
.
In support of her theory, Rovee-Collier has found that
immediately after training in a conjugate reinforcement
paradigm, infants' memories for proximal cues are highly
specific (Earley et al. 1985); but after 3 days, the details
of proximal cues begin to fade. if the distal cues change
24 hours after training (Butler 1986) retention is not
disrupted, but when the proximal cues have faded distal cues
control retrieval (Rovee-Collier et al. 1985, Butler 1986),
Rovee—Collier has found this relationship in the proximal-
distal cues for infants using an intermediate retention
interval. In the present study, it was asked whether or not
distal cues influence memory retrieval over a long retention
interval
.
According to Rovee-Collier' s theory, the experimenter
in the present study represents a set of proximal cues.
After four months, the proximal cues for the specific
experimenter should have faded. Thus, a change in
experimenter should not have influenced infants' performance.
In order to prevent any systematic treatment differences,
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however, it was felt important to use a new naive
experimenter for all infants, and therefore this notion was
not tested directly.
The influence of distal cues was systematically
evaluated, however. Following a four month retention
interval, half of the infants were tested in the original
training interior playhouse, while half were tested in an
altered interior. Rovee-Collier's ( 1986 ) theory might
predict that experienced infants in the original play
environment would display a greater rate of responding than
experienced infants in the altered interior playhouse. This
pattern did emerge in the experienced boys' performance.
Control boys responded at approximately the same level in
both playhouses, while the experienced boys displayed a
decrement in responding in the altered playhouse as compared
to the striped one. One could argue that the boys did
remember the distal cues of the interior of the playhouse and
thus, their performance was disrupted when a change occurred.
The performance of the experienced girls is not so easily
explained. Experienced girls in the altered interior were
responding at a higher level than those in the original
playhouse. In fact, all girl infants showed significantly
higher levels of responding and interaction in the solid
interior playhouse, than in the striped interior. Their
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behavior does not seem to be a result of the compatibility
or incompatibility of retrieval cues and the stored memory,
but rather the characteristics of the playhouse interiors.
The striped interior not only was more colorful, but shapes
made of felt were velcroed to the sides and were easily
pulled off and re-attached. in addition, the bamboo-mat
floor also provided an interesting texture which produced
noise when scratched. The altered interior had solid colored
walls and a soft floor covering. The differences in
responding patterns seem to be due to the degree of
distraction each playhouse provided. Balsam (1985) noted
that context competes with other cues in the environment and
may interfere or dominate performance. In the present study,
it is possible that the striped playhouse and the
alternative/additional play behaviors it offered may have
been more exciting to the 14 month-old girls than the puppet
and the reinforcer. The solid, less interesting, interior,
may have allowed the girls' attention to remain on the target
task rather than be distracted. Since the differences in
playhouse interior did not affect the control boys, it would
appear that it was memory of the distal cues, rather than
environmental distractors, that controlled the behavior of
experienced boys.
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one could argue that Rovee-
Based on the results,
Collier's proximal-distal cue relationship failed to hold up
after a longterm interval of four months. However, if the
logic of proximal and distal cues is extended slightly, the
data obtained here could also be interpreted to fit with
Rovee-Collier's predictions. in her hierarchy of proximal
and distal cues, Rovee-Collier (1986) argues that as the
proximal cues become fuzzy, the distal cues become more
accessible. But, levels of distal cues may exist. When some
cues become fuzzy, the distal cues which are even
further from the proximal cues should come into play.
Support for this extended hypothesis may be interpreted
from the degree to which experienced infants remain in the
test situation. Control infants spend significantly more
time out of the playhouse than experienced infants. This may
indicate that experienced infants are remembering the overall
structure of the playhouse even though they may not remember
the specific task or details of the interior. The overall
structure of the playhouse, which was identical for each
group regardless of the interior, represents a distal cue
which is further from the proximal cues than the interior
walls. Thus, the familiarity of the structure regardless of
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the specific interior, seems to be enough to disambiguate the
situation so that memory for prior experience can be
expressed.
In order to test this overall structure hypothesis, a
context manipulation would have to consist of a structure or
setting that was completely different from that used in
training (e.g. playhouse vs underground tunnel or swimming
pool)
. Hayne and Rovee-Collier (1985) provided some evidence
for this in that when infants were given a reminder of the
original event (i.e., training mobile) in a different but
familiar environment (i.e., kitchen rather than the bedroom
where training took place)
,
the reminder which is usually
effective, did not alleviate forgetting. Hayne and Rovee-
Collier (1985) did not use a crib-bumper context, which would
be needed to in order to provide evidence for levels of
contextual cues.
In sum, infants in the present study displayed memory
for their prior training despite the contextual changes that
occurred. The novel components presented during the test
session, may have created confusion and disrupted retrieval
for the experienced infants, which would account for why only
the exceptional rather than the typical child was able to
display memory during the discrimination tasks. During the
re-learning period, the novelty of the experimenter may not
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have had an impact on retrieval, because all remaining
components of the original setting were reinstated and the
details of the specific training experimenter may have faded.
Possible support for Rovee-Collier
' s contextual-cue hierarchy
was also found in that after four months, for some children
the details of the task and interior of the playhouse had
faded, but the familiarity of the overall structure of the
playhouse, a further removed distal cue, may have been enough
to activate the attributes of the stored memory which led to
successful retrieval.
Expressions of Memory
Infants in the present study displayed memory for the
prior training they had experienced four months earlier.
Among infants, the level of specificity at which the memory
was expressed varied, however. Only one infant
spontaneously produced the target response prior to any type
of cuing. Retention as measured by the rate of responding,
was more evident in the experienced girls' performance than
the experienced boys. Boys with prior experience, while they
were responding at a slighter higher rate than controls,
expressed memory through sensitivity to distal cue change and
primarily through their willingness to remain in the
playhouse.
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spear (1984) argued that there are different levels in
the expression of knowledge. He stated that assessing memory
by means of merely focusing on the contingency relationship
can be misleading in terms of how much is remembered, in the
present study, this was certainly the case. if the
spontaneous production of the target response was the only
index used to assess memory, then only one infant would have
demonstrated retention. if re-learning was the only index
used, then only the experimental girls would have clearly
displayed any evidence.
As noted earlier, some investigators have criticized
novelty preference techniques because although they provide
evidence for memory, failure to show a preference can not be
interpreted as a lack of memory (Fagen & Rovee-Collier
,
1982;
Sophian, 1980) . In the present study, failure to
spontaneously produce the target response did not indicate
retrieval failure. Similarly, because the boys were not re-
learning at as fast a rate as the girls, it does not
necessarily mean they have no memory for their prior
experience, but rather are expressing it differently.
Spear (1984) argued that acquired memory can be expressed
in subtle behaviors, but one must decide which of these
constitute an expression of memory. The willingness to remain
in the testing situation represented a subtle behavior which
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expressed memory for the context. Perris et al. (1987) found
that while children retained memory for specific actions
after a 1 or 2 year retention interval, they also expressed
a global familiarity with the situation. Children who had
participated at 6.5 months of age in a reaching-in-the-dark
procedure were more likely to complete a similar series of
dark trials when reintroduced to the laboratory than were
naive age—matched controls. Three times as many 2.5-year
olds without prior experience asked to leave before the
completion of the session. In the present study, a similar
expression of familiarity emerged. The experimental infants
were much more willing to remain in the test setting
(playhouse) than controls. The behaviors of infants naive
to the training procedure indicated that 14 -month olds do not
particularly care to engage in play with a stranger in an
enclosed structure. It is also possible that the novel task
(i.e., causing a furry animal toy to open) is not interesting
to naive infants of this age.
Investigators have also found that memory for a context
can be stronger than memory for a contingency (Spear, 1984;
for review, see Balsam & Tomie, 1985) . This durability in
the memory for context over the contingency may be apparent
in the behavior displayed by the experienced males. They
clearly demonstrated a greater willingness to stay in the
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playhouse, while their rate of responding was only slightly
higher than controls. in addition, the experienced boys
displayed a decrement in responding when tested in the
altered playhouse as compared to their response rate in the
original training context, suggesting that the details of
the interior walls may have been accessible.
If the specificity of memory is defined in terms of the
strength of the memory for the target task, than only one
infant clearly displayed evidence for a detailed memory of
training experience. When the test context closely resembled
the original training context and cues were provided, the
girls clearly demonstrated faster re-learning. The boys,
however, expressed the influence of prior experience through
their memory of the context, rather than the target task.
Thus, the present study provides evidence that there are
different levels in the expression of memory and multiple
indices are necessary in order to adequately measure them.
Superior Performance bv the Girls
Although all experienced infants displayed some evidence
of memory for their prior training, the experienced girls in
the present study displayed a much higher rate of responding
during the re-learning task than experienced boys. A number
of investigators have examined sex differences during the
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early years of life (Gesell, 1940; Maccoby & Jacklin, 1974 ;
Wolinan, 1982). The findings that exist tend to be
inconsistent and some sex differences reported during infancy
have been attributed to circumcision (Lamb & Bornstein, 1987;
Richards, Bernal & Brackbill, 1976). The gender
commonalities in behavior during this period far outweigh the
f®^®^^ces
. There seems to be no evidence of sex
in conditioning and imitation learning, or memory
in 10 to 14 month old infants (Wolman, 1982) . There is also
no evidence that either sex is better at performing simple
repetitive tasks, although it is commonly believed that a
difference exists (Clarke-Stewart
,
Friedman & Koch, 1985)
.
The present study supports these findings in that no gender
differences emerged during training. Thus, the sex
differences which surfaced in the test session can not be
attributed to the motor abilities demanded by the task.
Infant girls are advanced in physiological and skeletal
maturation in comparison to boys (Berk, 1989; Cratty, 1986;
Wolman, 1982) . They have been found to perform at a higher
level than boys on a variety of tasks which investigators
attribute to these maturational differences. Gwiazda, Bauer
and Held (in press) reported that, between 3 and 6 months of
age, girls achieve the visual abilities of stereopsis,
binocularity
,
and vernier acuity earlier than boys. Muir,
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Clifton and Clarkson (in press), examining the development
of auditory localization involving the precedence effect,
found that females out performed males at 4 months of age.
In a manual search task, Diamond and Doar (1989) reported
that over the ages of 6- to 12-months, girls are more
advanced than boys in withstanding increasing delay intervals
before recovery of hidden objects. All these investigators
"^^®se sex differences to the rate of maturation of
the cortex which is more advanced in females.
In addition, very young and preschool girls tend to
comply to adult requests sooner and more frequently than boys
(Wolman, 1982) . Cratty (1986)
,
discussing sex differences in
5-year olds, suggested that the advanced neurological
maturation of girls may permit greater attention visually and
cognitively to a task in comparison to boys. Gesell (1940)
also noted that 2-year-old girls may be more motivated to
engage in certain tasks than boys.
From this evidence, one can only speculate that the
gender differences that emerged during the test session were
a result of maturational differences in the cortex,
potentially leading to greater attention and willingness to
comply or utilize cue information. Some support for this
hypothesis is seen in that all girls were found to be more
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interactive than boys and the girls' performance improved in
the solid interior playhouse, where fewer distractions were
available.
Mernory Expression or Methodological T.-imitati nn^-p
The intent of the present study was to assess memory for
an event following a four month retention interval. Only
one infant showed a very specific memory for this event, is
this because only one of the 20 had remembered the details?
Or is this the result of the technigues used to assess this
information? Multiple tasks were incorporated into the
design so that behaviors in addition to the target response
could be measured in a variety of situations. Memory
retrieval may have been disrupted when novel components were
introduced to the original setting. Yet, even with this
interference of only partially reinstating the physical and
social context, infants displayed memory for their prior
experience. This was evident in their re-learning
performance and their willingness to remain in the test
setting. Had the limitation of novelty not been present, one
can speculate that infants may have displayed memory of
increased specificity.
In addition to limitations of design involving only
partial reinstatment of context, the indices used to assess
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the expression of memory may not have been adequate to
capture the memory infants possessed of their earlier
experience. Suggestion of this potential insensitivity is
derived in part from the "clinical" impression of infant
behavior in the situation. For example, some experienced
children, following the first prompt, would look at the
target area and pause, as if they were thinking, or they
would touch the box where the hidden drawer would soon be
revealed. These expressions of memory were not tapped by the
indices used in the present study. Thus, the lack of
specificity found in the memory of the majority of the
children may have been the result of the inadequacy or
insensitivity of the structure of the test session or coding
instruments
.
In order to try to capture some cumulative impression of
these more qualitative behaviors, blind observers were asked
to view more casually, without specific coding, the full
sessions of all infants, and make a single judgment whether
the infant had prior experience or not. However, no
systematic discrimination of control and experienced infants
emerged. It is clear that an additional focus must be put
on factors such as state, alternative behaviors and response
patterns, so that the scope and nature of the description of
memory can be increased.
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In summary, 14-month-old infants displayed memory
following a four month retention interval, for a novel event
they had experienced during their first year of life. During
training, 10-month olds clearly learned a specific
contingency. Following the four month retention interval,
the context was partially reinstated and infants demonstrated
memory for the original event. This memory was not specific
in that the target puppet was not responded to
differentially, and the target response was not spontaneously
produced. Memory was primarily expressed through the re-
learning of the contingency and an expression of global
familiarity with the test setting. Girls showed greater
specificity of memory in that they re-learned the target
response at a faster rate. Boys expressed the influence of
prior training primarily through their willingness to remain
in the playhouse. However, the structure of the test session
and the indices used to assess memory may have limited the
ability to capture specificity in expression of memory.
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Group Participants
Letter to Potential Experimental
Dear Parents:
We are writing to describe our project studvina infantmemo^ and to invite you and your child to participate. Younoticed that your baby seems to remember specialpeople or places. However, many of the things that infantsremember are very important to them (Ig. mo^her^Recently, we found that 1.5 and 2.5 year-old childri;remembered an experience they had in a study when they were
observing to see if infants couldreach and locate sounding objects in the dark, in fact ifyou have an older child, he/she may have participated in this
®"^ndy. Reaching in the dark is a very unusual event,
found^ the children's ability to remember after ayear or two quite amazing and very exciting! We are nowplanning a study designed specifically to examine memory for
events during the first year of life that are not so unusual.
We hope you and your child will help us learn more about whatbabies remember and for how long.
In our current study we plan to visit all infants in
their homes. We will show them specially created toys and
record their play behavior with them. These toys are furry
animal hand puppets. Each puppet works in a different way.
When the puppet is operated, twinkling lights, bells or
musical toys will be presented to delight your child.
We will divide our participants into two groups. Some
of the infants will be visited four times in the home within
a two week period. An adult will present one of the puppets.
The child will be taught how to make this puppet work and be
given practice with it over the four sessions. Four months
later, we will return for one more session and present the
infant with three different hand puppets. We are interested
in whether children will remember the particular puppet they
played with before and if they remember how to make it work.
Another group of infants will be visited only once. An adult
will present these infants with all three puppets. We are
interested in whether or not children can discover how the
puppets work, and if they prefer a particular puppet.
When we visit, we will set up a special playhouse. We
want to determine if creating a special play area will help
children remember or discover how to make the puppets work.
You and your infant will be able to see each other at all
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^Imes. Each session will
videotape camera for later
about 45 minutes.
be recorded with a portable
scoring. Each visit will last
mav tho
discomfort to your child and youy stop e session at any time. This project has beenreviewed and approved by the University of MassachusettsHiman S^jects Committee. We hope that you and your child
oir visit study. We think thatu will be pleasant and interesting
for both you and your baby. Participation would involve oneor five visits to your home. We will be calling you soon tosee If you would like to participate in our study and toanswer any questions you may have. If you wish to learn more
about the study or wish to arrange an appointment quickly,please call Eve Perris at 545-2429 (day/evening) or 546-9986(evening)
. Thank you very much for your consideration of ourproject.
Eve E. Perris, M.S.,
Ph.D.
,
Project Director
Nancy A. Myers,
Professor
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Letter to Potential Control Group Participants
Dear Parents:
We are writing to describe our project studying infantmemory and to invite you and your child to partioipaL Youmay have noticed that your baby seems to remember specialpeople or places. However, many of the things that infants
remember are very important to them (e.g., mother).Recently, we found that 1.5 and 2.5 year-old children
remembered an experience they had in a study when they were6.5 months of age! We were observing to see if infants could
reach and locate sounding objects in the dark. In fact, ifyou have an other child, he/she may have participated in this
study. Reaching in the dark is a very unusual event,
found the children’s ability to remember after a
year or two quite amazing and very exciting! We are now
planning a study designed specifically to examine memory for
events during the first year of life that are not so unusual.
We hope you and your child will help us learn more about what
babies remember and for how long.
In our current study we plan to visit all infants in
their homes. We will show them specially created toys and
record their play behavior with them. These toys are furry
animal hand puppets. Each puppet works in a different way.
When the puppet is operated, twinkling lights, bells or
musical toys will be presented to delight your child. Each
session will be recorded with a portable videotape camera for
later scoring. Our visit will last about 45 m.inutes.
There is no danger or discomfort to your child and you
may stop the session at any time. This project has been
reviewed and approved by the University of Massachusetts
Human Subjects Committee. We hope that you and your child
will help us by participating in our study. We think that
our visit will be pleasant and interesting for both you and
your baby. Participation would involve one visit to your
home. We will be calling you soon to see if you would like
to participate in our study and to answer any questions you
may have. If you wish to learn more about the study or wish
to arrange an appointment quickly, please call Eve Perris at
545-2429 (day/evening) or 546-9986 (evening) . Thank you very
much for your consideration of our project.
Eve E. Perris, M.S.,
Project Director
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Nancy A. Myers, Ph. D.
,
Professor
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consent Form for Experimental Group Participants
focuses on infants' memory for events
tfestllush^memor^es i"n \"o4ontLAd tTtTtTand to determine how long these memories will last.
In our procedure, each infant will be visited in his nrher home five times. The first four sessions whic^ win
^ ° period, will be training or event-establishing visits. In the first four sessions, theexperimenter will set up a special play house. in it, shewill present your infant with a furry animal hand puppet.
our child will be taught how to make the puppet work. Whenyour infant makes the correct response, twinkling lightsbells, or a musical toy will be presented to delight your
child. After a 4-month delay, the experimenter will returnfor the final session. At this time, your infant will bepresented with three different hand puppets. We areinterested in whether or not children will remember thepuppet they played with before, and if they remember how to
make it work.
You and your infant will be able to see each other at all
times. Each session will be recorded with a portable
videotape camera for later scoring. Although the length of
the test session varies, it usually lasts 30-40 minutes.
There is no danger or discomfort to your child and you
may stop the session at any time. There are no direct
benefits to your child; however, the results of this study
will increase our knowledge of infant development. All
records are kept confidential and children are identified by
number rather than name. Participation in this research is
voluntary, and there is no penalty of any sort for not
participating. This project has been reviewed and approved
by the University of Massachusetts Human Subjects Committee.
After you have read the description above, please ask us
any further questions that occur to you about any aspect of
the procedure, and when we answer them to your satisfaction,
please sign the following statement:
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"I have been informed of the
have had questions answered to my
I understand the experiment. i
child is free to stop and that
permission at any subsequent time
my child."
procedure of this study,
satisfaction, and believe
am further aware that my
I am free to withdraw my
without prejudice to me or
Parent's Signature
Child's Full Name Date
Consent Form for Control Group Participants
In this study, we will visit your infant in your home
furrv animal hi created toys. These toys are
wll Xn th» Each puppet works in a difierent
?o"^del]^ht your'chut. P- presented
Your infant will be visited once. An adult will presentyour infant with three different puppets. We are interestedin whether or not children can discover how the puppets work
and If they prefer a particular puppet. We are alsointerested in how infants learn. After the puppets arepresented to your infant for 3 minutes, an adult will try toteach your infant how one of the puppets work.
When we visit we will set up a special playhouse for our
game. This helps to keep the baby's attention focused on the
game.
^
You and your infant will be able to see each other at
all times. Each session will be recorded with a portable
videotape camera for later scoring. Although the length of
the test session varies, it usually lasts 30 minutes.
There is no danger or discomfort to your child and you
may stop the session at any time. There are no direct
benefits to your child; however, the results of this study
will increase our knowledge of infant development. All
records are kept confidential and children are identified by
number rather than name. Participation in this research is
voluntary and there is no penalty of any sort for not
participating. This project has been reviewed and approved
by the University of Massachusetts Human Subjects Committee.
After you have read the description above, please ask
us any further questions that occur to you about any aspect
of the procedure, and when we answer them to your
satisfaction, please sign the following statement:
"I have been informed of the procedure of this
study, have had questions answered to my satisfaction, and
believe I understand the experiment. I am further aware that
my child is free to stop and that I am free to withdraw my
permission at any subsequent time without prejudice to me or
my child."
Parent's Signature
Child's Full Name
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Parent Interview Sheet
Subject Number:
Name:
Birthday:
Was your infant born at term (40 weeks gestational age)?
If not, was your baby early or late?
Birth Weight:
Any complications during the pregnancy or at birth:
Baby
:
Mother
:
Are there any problems at this time?
Does your infant have a cold?
Is your infant on any medication?
Time of last nap?
Number of siblings:
Order of siblings:
Spacing of siblings:
Any signs of hand preference?
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APPENDIX C
Scoring Instructions
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MEMORY DISSERTATION INSTRUCTIONS FOR SCORING
FOR TRAINING SESSIONS
When you score data, keep in mind that quality and NOTquantity is important. Accuracy is critical, so if you gettired, bored, frustrated, hungry or "what ever" (*?) stooscoring. Don't rush and come get me if you have a problem
'^e easiest way to describe the scoring system is to gostep by step and point out the problems along the wavso here we go.
1)
. Determine from the list on the back of the door
which infants still need to be scored. Once you have chosen
a baby, take out the subject log, the scoring log, and
scoring data sheets (sheets in 3 different colors which will
make up your scoring booklet)
. From the subject log, find
the video tape that the baby's data is on and the locations.
Once you determine this, you should get the video labeled
with the same number but followed with a "T". For example,
if baby #25 is on Dissertation #9, you will pull the tape
labeled Dissertation #9T. The "T" means that time has been
imposed on the video tape. You will need the clock in order
to score. Put the "T" video tape into the video machine and
advance it to the proper locations. Check the marker on the
tape to make sure you have the correct infant's data and the
correct session. Sometimes this marker has been cut off.
Please make sure you have the right baby. Listen to the tape
to see what Eve calls the baby. If there is any question as
to whom you are scoring, please come get me.
2) . Take out the infant's session information, which is
located in the file called "Dissertation Subjects". You will
be using this as a guide so that you know what video tape
each session is on and what to expect during each session.
3). FILL OUT THE SCORING LOG . Put all information,
except for how much you have scored (you will fill in that
part at the end)
.
4)
. Fill out all the necessary information on your
scoring sheets. Each color paper represents a different
segment of the session, so if you need to add extra scoring
data sheets to your booklet make sure the color matches for
that segment.
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TRAINING SESSIONS
infants were given a Reaching task and Object
Reaching task, count howinfant reached with the left hand and how many
user hands wereed, please make a note of it. On the Object Permanencetask, detemine if the infant clearly searched for the objecton at least one trial. idk = l don't know or I can't tell.tasks were not conducted on day l, please skip itand fill in the information if it shows up in a later
session.
6)
.
^
The Bags
. From this point on, each training day
was Identical. Each infant was exposed to the bag for 1 and
^ half minutes. The easiest way to score this will be to
first write down the end time. This can be determined byfinding the point when Eve touches the bag in order to open
it, exposing the puppet. After you write down the end point,
go back a minute and a half or up to when the baby is first
placed in front of the bag (in the sitting position). This
time segment may be cut short, especially on day l.
During this minute and a half, write down the time when
the baby first touches the bag or strap with a hand (legs and
butt do not count) . Count the number of times the baby
touches any part of the bag during this period. A touch is
defined as a contact followed by a complete release. If the
baby is touching the bag with one hand and then grabs the bag
with the other, that would be counted as 2 touches. Also
during this segment, put a check mark in the appropriate
columns if the baby tries to open the bag, notices the walls,
the amoebas, the mat and if the infant tries to pull off the
amoebas. You can obtain this information by looking at the
tape as well as listening. Because we focused the camera
view on the puppet and baby's hands, we have to rely on the
auditory information on the tape to determine what the infant
was doing when he/she was off screen. You should check these
categories if they occurred at least once during this period.
Note if the baby was on or off task. ^ Task= baby is
into the game.
Off Task= baby is trying to escape, inattentive,
distracted by something else (e.g.. Eve's watch).
The infant may change between being on task and off
task. This change may occur a few times during this minute
and a half. You must decide over the entire time period
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whether the infant was generally on or off ta«?k o
»ust^be done for deciding the "in"anT.s°”ta*?e'^dur™g Ihl^
STATE
- Infant is clapping, waving hands, makingpositive vocalizations, very attentive. ^
Positive Infant is having a good time,
attentive, but not bouncy.
into the game,
Neutral - Infant could take the game or leave it, and infact, may do that. Infant may play then focus on the mat.Eve brings back baby's attention, then the cycle repeatsitself.
Negative/Minimally Interested = Infant could take the game
or leave it, but the key here is the baby is making negative
vocalizations. Baby may be complaining, but still manages
to play a bit, then gets distracted.
Disinterested = Infant not interested at all, wants to
escape.
Fussy/Negative = Negative vocalizations, infant is
distressed. Wants out, does not play.
For this segment ignore "Latency to Touch".
7) . After the initial period with the bag. Eve exposes the
puppet. The first minute and a half is an important period
and we will score it separately. The start time of this
segment will be when the baby is sitting in front of the
puppet after the bag has been removed. This segment should
last a minute and a half. Wait until Eve has moved her hands
away from the front of the puppet or until the baby makes
contact with the puppet, which ever comes first. This
segment may have been cut short if the baby was distressed.
You should write down the time that the puppet is first
touched (if at all) during the first minute and a half and
where on the puppet did this first touch occur. Also note
how many times the target area on the puppet was touched.
The puppet may be touched anywhere including the box, please
count this contact.
You want to note everything that has happened prior to the
exposure of the first reinforcer. If you hear velcro being
pulled but are not sure if Eve or baby did it based on the
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tHnterarti^a vlth noticed. In addition
oatted ^ infant hugged or
nose Prfor to
hitting, etc.) the puppet or grabbed the. i the exposure of the reinforcer, also note how
ineffective attempts the baby made Anineffective attempt means that the baby made the taraetresponse, but it was not hard enough to cause the box^to
Once the reinforcer is exposed, determine if the baby orEve produced the target response to expose the reinforcer andir tne
baby was paying attention to the reinforcer. Write down thetime that the reinforcer was exposed to its fullest. For
example, you would write down the first time the drawer flaphit the mat on most "trials". However, sometimes the baby'sfoot blocks the drawer so it can not open all the way. You
should write down the time the drawer opens to its fullest
immediately following the response (don't wait 4 seconds
until after the baby's foot moves). Note if the baby is
paying attention to the reinforcer. Because you may not be
able to see the eyes, you must rely on the orientation of
the head. If the infant makes consecutive responses
following the first success, you should note how many there
were and if the baby was attending to -them or not. Please
write down the time the reinforcer was exposed for all of
these consecutive responses. If the infant begins to focus
on the playhouse or display behaviors other than the target
response after the exposure of the initial reinforcement,
insert an extra reinforcement count data sheet into your
scoring booklet and indicate the behaviors that occurred
prior to the next reinforcement. Consecutive reinforcements
will be counted and put on the same line (again, write down
the time the reinforcer was exposed) ; however, if the baby
makes an unsuccessful attempt or displays one of the other
behaviors, begin a new count.
FOR EXAMPLE, baby pulled off an Amoeba and then tried 3
times before the box opened. The infant then made the target
response 5 times in a row, but was only looking at the drawer
3 times. The infant got distracted by the mat. When the
infant looked back to the puppet and saw the ring, he pulled
it 3 times in a row and was attending.
You would mark that the baby had pulled off an Amoeba and
write down 3 ineffective attempts, 5 reinforcers, 3 attended
and 2 not attended. After noting on/off task and state, you
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would move to the next reinforcement count line Mark that
infant. However, sometimes there are prompts a^^d quidedresponses. You should include them.
g
Again determine if the baby is on/off task, the state andignore the latency to touch. '
8). When the first minute and a half is over, the "Next 5minutes" of the session has begun. Please write down thistime. During this segment you will be recording the sameinformation as before, as well as how many prompts Eve gavethe baby that the baby attended to, and did Eve help the baby
make the target response (Guided Response)
.
Counting prompts can be tricky. Sometimes Eve touches the
target area, lets go and then touches it again. If there is
enough time for the baby to respond (approximately 1.5
seconds) count that as 2 prompts. If there is not enough
time for the baby to respond, count it as one prompt. A
guided response occurs when Eve takes the baby's hand and
they do the target response together. If you are not sure
that the baby is attending to the prompt, be conservative by
counting it.
Please remember to write down the time the reinforcer was
exposed and who produced the target response (Eve or Baby)
.
If it was an accidental response (e.g., butt hit the foot),
ignore it. If it is a guided response, label the
reinforcement time as indicating that they made the response
together. If the baby makes the target response and then
makes the response again before Eve has had a chance to close
the drawer, count it as 2 reinforcers, BUT make sure you mark
the second reinforcer with an Asterisk (*) so we know that
this response was not reinforced with the drawer opening.
Again, by counting and marking this response we know that the
baby kept making the response, but was not always reinforced
with the drawer flying open (Asterisk reinforcements are not
to be included in the Attended count) . I know this can be
fuzzy, so please remember to be conservative. Mark down in
"comments" if your count is questionable and please bring it
to my attention.
When the infant becomes distracted from the puppet or Eve
needs to prompt the infant or guide a response, move to a new
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on/off tasrlnd th V.- ®an e state. Make comments if the structure
important information in the session.This segment will last 5 minutes.
FOR EXAMPLE, Eve brings the infant's attention to the
nothing happens, so she does it again,he third time she does it the baby is not paying attention.
baby's hand and they pull the ring together.The baby then pulls the ring 5 times in a row eagerly lookingfor the reinforcer. The baby starts to hug the puppet andpulls off an amoeba. Eve gets the baby to look at the ring
while she touches it. The baby pulls the ring 10 times, but
attention to 7 of them. You would score this as
2 experimenter prompts (baby wasn't attending to the third),
1 guided response, 5 reinforcers, 5 attending. Move to the
next reinforcement count line, mark that the puppet was
hugged and an amoeba pulled off. Write down that there was
1 experimenter prompt, 10 reinforcers, 7 attend, 3 not
attend.
9) . At the end of the 5 minutes, a new (Final) segment of
the session begins. You will score the remaining part of the
session in the same manner. Please note the start and end
times so that the total duration of this last segment can be
determined.
10) . Please remember to put the subject number on the top
of each page. Ignore the white pages. Please come get me
if you have a question. GOOD LUCK! I ! ! DON'T RUSH.
11) . When you finish scoring for the day, write in the
scoring log how much you have scored in terms of segments (1=
bag, 2= 1.5 min puppet, 3= 5 min puppet, 4= remaining).
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MEMORY DISTERATION INSTRUCTIONS FOR SCORING
FOR TEST SESSION
When you score data, keep in mind that quality and NOTquantity is important. Accuracy is critical, so if you qettired, bored, frustrated, hungry or "what ever" (?)
,
STOPSCORING! Do not rush, and come get me if you have a question
or a problem.
The easiest way to describe the scoring system is to go
step by step and point out the problems along the way,
so here we go.
1). Determine from the list on the back of the door in
301E, which infants still need to be scored. Sign you name
next to the infant you will be scoring so that everyone else
knows you are scoring that baby. Once you have chosen a
baby, take out the subject log, the scoring log, and scoring
data sheets (sheets in 3 different colors which will make up
your scoring booklet)
. From the subject log, find the video
tape that the baby's data is on and the locations. Once you
determine this, you should get the video tape labelled with
the same number but followed with a"T". For example, if baby
#25 is on Dissertation #9, you will pull the tape labelled
Dissertation #9T. The "T" means that time has been imposed
on the video tape. You will need the clock in order to
score. Put the "T" video tape into the video machine and
advance it to the proper locations.
Keep in mind that the video locations marked on the log
may not match the locations on the video deck (depending on
which machine you are using) . The tapes were recorded with
the camera which displays the location in terms of
revolutions. The machine in 301E relies on real time. A
video tape has 2 hours of filming time which equals
approximately 5700 to 6000 revolutions. So... if the log says
1500 as your location, you will forward the tape to
approximately one half hour of real time.
Once you think you have the correct location, check the
marker on the tape to make sure you have the correct infant's
data and the correct session. Sometimes this marker has been
cut off. Please make sure you have the right baby. Listen
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to the tape to see what Jacqui calls the
any question as to whom you are scoring
or move on to a different baby.
baby. if there is
please come get me
infant's session information or protocol,which IS located in the file called "Dissertation Subjects".
tape each session is on and what to expect during thesession. The protocol will also tell you which puppet is thetarget puppet for this infant.
3). FILL OUT THE SCORING LOG. Put in all information,
except for how much you have scored (you will fill in thatpart at the end)
.
4) .Fill out all the necessary information on your scoring
sheets. Each color paper represents a different segment of
the session, so if you need to add extra scoring data sheets
to your booklet make sure the color matches for that segment.
FIRST 1.5 MINUTES WITH THE BAGS
5) .Each infant was exposed to the bags for a full minute
and a half. To determine the start time of this segment,
wait until Jacqui has the baby sitting in front of the bags
and is attending to them. The start time will be when Jacqui
releases her contact with the infant (but before she retracts
her hand) . I think it is a good idea to view the tape a
little bit beyond that first minute and a half. Sometimes
if the baby was upset, we would wait and few minutes and then
start over again. Please make sure you are not scoring a
false start. Make sure you write down the start time. The
end time will be the start time plus a minute and a half.
6)
.Circle which color bag the baby touches first.
Touching the bag includes touching the straps. Touches are
only counted if they occur with the hand. Contact with the
leg or butt do not count. Please write down the time of this
first touch.
7) .We are interested in how long the baby interacts with
each bag. In order to determine this, you will look at the
infant's interaction with each bag separately. A TOUCH is
defined as a contact followed by a complete release .
Starting with the pink bag, write down the time the baby
touches the bag (if at all) and the time that the baby lets
go. Do this each time the baby contacts and releases the
pink bag. Each contact and release represents an interaction
block. By writing down the contact and release times, we
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the baa e?ah how long the baby interacted with
SstanLnenn, i”® t “ <^he child bakes an
rflaooina^^ repetitive touches quickly
blTCk*^ if 'the°re !=*’?“ interaction
' t r is less than approximately 40/100's of asecond between each of them and there is no pause in themovement. Looking at this in real time will give you a
whether the movement is continuous, ifthe baby is holding a strap with the right hand and thencontacts the bag with the left hand and then lets go with the
right hand, you are still timing the same contact. The babyIS stilx interacting with the bag. This will represent oneinteraction block. You have room for four contacts per bag.
If the child touches a particular bag more than 4 times,
record the other contacts on the back. Anytime you write on
the back of your scoring sheets make a note of it on the
front, so we know to look back there for data. After you
^®c:orded all interactions with the pink bag move on to
the yellow bag and then the blue bag. For accuracy, please
only do one bag at a time. Therefore, it may
be necessary to look at the tape 3 times.
8). During this first minute and a half, you should write
down the number of times the baby tries to or does leave the
tent. Trying to leave or an escape response is when the baby
loses attention with the puppet and tries to head for the
door. Jacqui may block the infant, but if Jacqui was not
there the baby would leave the tent. Also count the number
of times the baby tries to or does open each of the bags.
9) .IN/OUT ^ PLAYHOUSE . We are also interested in the
total amount of time the baby is out of the playhouse during
this segment. For cumulative time the baby is out of the
playhouse, write down the time when the baby leaves the
playhouse and the time when the baby re-enters the playhouse.
Do this each time the baby leaves the playhouse. The baby
is considered out of the playhouse when the majority of the
body is over the front door line.
The criteria to use when making this judgement:
l).If the baby is standing, wait until both feet have
crossed the front door line.
2). If the baby is crawling, both hands have to cross the
front door line.
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3) .If the baby is carried
contact with the floor to be
in, part of the body must make
counted as in the playhouse.
playhouse, but can
that as out Of the plaThousT. -“"t
door' playhouse or on the frontline, but the hands and feet are outside of the
thonoh'^h»'
the baby outside of the playhouse evenugh e may be attending to Jacqui.
room, record the extra time blocks on
sheet, but note on the front of the sheetthat there are additional times on the back.
11) .Also during this segment, put a check mark in the
appropriate columns if the baby notices the walls, the
amoebas, the mat or towel and if the infant tries to pull off
the amoebas (if they are present). You can obtain this
iriformation by looking at the tape as well as listening.
Because we focused the camera view on the puppet and baby's
hands, we have to rely on the auditory information on the
tape to determine what the infant was doing when he/ she was
off screen. You should check these categories if they
occurred at least once during this period.
12) .Note if the baby was on or off task. ^ Task =baby
is into the game. During segment 1 (bags) and segment 2
(puppets first exposed)
,
the baby does not know what the game
is, so just paying attention would represent on task.
Off Task = baby is trying to escape, inattentive,
distracted by something else (e.g., Jacqui’s watch or hair).
The infant may change between being on task and off task.
This change may occur a few times during this minute and a
half. You must make a summary decision here; in general,
over the entire time period, whether the infant was mostly
on or off task. The same must be done for deciding the
infant's state in general during this period.
STATE
Haopy/Excited = Infant is clapping, waving hands, making
positive vocalizations, very attentive.
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game,
Positive
attentive,
- Infant is having a good time,but not bouncy
.
into the
or
could take the game
^ is making negative
to Dlav a^b?r ‘’•® °°®Pisining. but still managesp y it, then gets distracted.
Disinterested = Infant not interested at all, wants toescape.
r^ssy/Negative - Negative vocalizations, infant isdistressed. Wants out, does not play.
first 3 MINUTES PUPPETS ARE EXPOSED
13)
.After the initial period with the bags, Jacqui will
expose all three puppets. The middle (Fox) puppet will be
exposed first. The first three minutes after all the puppets
are exposed is an important period and we will score it
separately from the rest of the session. The start time of
this segment will occur when all the bags have been removed,
and the baby is positioned sitting in front of the puppets
centered (within reach) and Jacqui lets go of the baby.
(Remember, be conservative)
. Write this time down. This
segment should last three minutes, so your end time equals
your start time plus three minutes. Wait until Jacqui has
moved her hands off the baby, away from the front of the
puppet, or until the baby makes contact with one of the
puppets, which ever comes first. This segment may have been
cut short if the baby was distressed.
14)
.Circle which puppet is touched first after your start
time. Write down the time of this first touch and where it
occurred on the puppet. Sometimes babies touch the puppets
as soon as Jacqui exposes them. For this First Touch
measure, I want you to look at the first touch after all 3
puppets have been exposed and the baby has been moved within
reach and centered in front of the puppets.
15) .You want to count how many times the stomach , the left
foot (animal's left which is the baby's right), the right
foot and either arm was touched on each puppet. This
information will tell us if the baby remembered the response.
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f\ouTh°L“inlT:s T ^ =
rToiif-binrc .,
as a contact and complete release
pa?tSilar touching the box that ^rcicui puppet is mounted on)
. if the bahv wi^v-oc
s^^arS onlTflt'h'-"-'- ^ oo-t”?'::
tim^ bet4en th» T 40/100-s of a second in releaseme twe e two movements. Look at each ounnpi-^ respond. You may have to look at the
that vou^do Thr""®
this part, but again it is importanty this carefully. it is very easy to becomeconfused on this measure because there are 3 puppets and 4coded responses! Work slowly. ^
16) .We are interested in how long the baby interacted with
each puppet and the number of times each puppet was touched.Each time each puppet is touched, you write down the contact
and the release time. We are focusing on hand contact and
manipulation. if the baby's body is in contact with the
puppet, do not include it as part of the interaction time.baby continues to interact with the puppet with the
right hand and then the left hand makes contact followed by
the release of both hands, make a note that during this
interaction block 2 touches occurred.
FOR EXAMPLE: the left hand is touching the tail of the
raccoon and then the right hand touches the box. The left
hand releases and then grabs the foot. The right hand
releases and moves to the nose, then both hands release.
This example would represent one interaction block with 4
touches. On your scoring sheet, you would write down the
start and the end time of this example and next to it please
write #4, to indicate that 4 touches occurred during this
interaction block.
If the baby is repeatedly patting a puppet and there is
no pause in the movement, write down the start time of this
behavior and the end time. This type of repetitive or
flapping behavior will represent 1 interaction block and 1
touch
.
If the baby is still interacting with the puppet when the
3 minutes (end time) is up, please make a note of the end
time, but also find the release time even though it does
occur after the first 3 minutes of puppet exposure.
Therefore, for your last interaction block, you may have 3
times written down: l=contact, 2=end time, 3=release time.
Note: If the baby is reaching for the Koala and the back
of his hand brushes the fox, do not count that as an
135
with ths tov j
of the three puppets ^ position
attempt to be engaged with-it ai infant'sbaby can remove part of the r;inforcWTr"om" t^^^^
sfpartttf7ro» \°h"e“:f "ither" "ll" -inforcer beco::"
reinforcer away from the baby!
""
1
number of times the baby tries to or doesleave the playhouse. Also count the number of ineffective
P^PP^^- The baby can produce 2 type^of
left^lea
attempts on each puppet; pulling on the puppet'sg or pulling or searching at the stomach. For a legpull, make sure the baby is pulling the leg not the thigh^
stomaoh
the only puppet that has a ring at thec , determining whether an ineffective attempt occurredat the fox s or Koala's stomach could be tricky. BE
^NSERVATIVE
. In order for a response to be counted’ as ^ineffective stomach attempt, the infant must display tugging
or searching at the stomach area. Tugging a foot will be
easier to identify. if there is a particular response thatyou question, PLEASE, bring it to Eve ' s attention
.
if thebaby is pulling at the target area for a particular puppet(e.g., koala = left foot, raccoon = stomach), an ineffective
attempt would be when the baby produces the target response,
but not hard enough so that the drawer opens.
18). Count the number of successful responses on each
puppet in this segment and write down the time that the
reinforcer was fully exposed. for example, you would write
down the time the drawer flap hit the mat or towel on most
successful responses. However, sometimes the baby's foot
blocks the drawer so it can not open all the way. You should
write down the time the drawer opens to its fullest
immediately following the response (don't wait 4 seconds
until after the baby's foot moves). Also note: If the baby
lets go and then makes the target response again before
Jacqui has had a chance to close the drawer, count it as 2
reinforcers, BUT make sure you mark the second reinforcer
with an Asterisk (*) so we know that this response was not
reinforced with the drawer opening. By counting and marking
this response we know that the baby kept making the response,
but was not always reinforced with the drawer flying open.
If the infant continues to tug on the ring or hit the foot,
do not count it as a separate response unless the infant
makes a complete release and then makes contact again,
producing the target response.
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He oonti^^s^t'o WLd Produced the response.
i:L:n^and'therbec »°tron th“s??ln^
rchfncrto^or® wouir^pei^t*^® Jac^i has norhad
counter as ^ responses would HOT be
rre^ed tL e has not
UnlSr^here is a r°eleTsr it wUir^' successful response.elease, ill count as one response.
fuzzy, SO please remember to benservatiye. Mark down in "comments" if your count isquestionable and please bring it to my attention.
) .For this first 3 minutes with the exposed puppets, we
are again interested in the cumulative amount of time thebaby is out of the playhouse. Write down the start and endtime of each escape block the same way you did during the bag
segment. Remember, if you run out of room, move to the back
of the sheet, but make a note of it on the front. The baby
is considered out of the playhouse when the majority of thebody is over the front door line. If the baby is standing,
both feet must cross the front door line. If mom is in the
way blocking the infant's escape, count it as out of the
playhouse if the torso is facing away from the playhouse.
20) .Again, determine if the baby notices the amoebas, the
walls, the mat or towel, hugs or pats any of the puppets or
grabs any of the puppets' noses. Determine if the baby is
on/off task and the state for this segment.
FIRST 15 MINUTES AFTER THE FIRST PROMPT
21) .You will be scoring the first 15 minutes of the
session after the first prompt during this third segment.
Most of the sessions are longer, so make sure you score only
15 minutes for this segment.
When Jacqui is told which puppet is the target puppet for
that session, the other two puppets are removed from the
playhouse. If the baby touches the target puppet after it
is in the playhouse by itself and before the first prompt,
please write down that time and the area that was touched on
the target puppet. Determine when Jacqui gave the baby the
first prompt that the baby attended to. If the baby did not
attend, Jacqui usually verbally indicates this. Again, you
are to write down the time of the first prompt the baby
attended to. The start time is when Jacqui breaks contact
with the puppet prior to retracting the hand at the end of
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segment will equal
K® ^ minutes or the end of the session
Srtire®th™oet^"^- f^®^ P"°“Pt' »-ite S;«n
the baSy made '^con^tact w^tr^**^
®"®® ""® P®PP^^
info^atfon ^>® easier to get the cumulativermati from the session first before we get into the
determine the number of timesthe baby tries to escape, the number of times the puppet'starget area is touched, the cumulative time the baby spentout of the playhouse and the cumulative time the babyinteracted with the puppet. All of this information is
obtained in the same manner as in the earlier segments. Keepin mind that a touch to the target area includes each time
each hand contacts and releases the target area. If thereis flapping or fingering behavior, there must be a release
and pause of 40/100 's of a second in order to equal a
separate touch.
Note for cumulative interactions: Jacqui may force the
baby to interact with the puppets (e.g., guided response).
Do not count this in cumulative interactions or number of
touches. If Jacqui forces the baby to interact and then lets
go, but the baby keeps his hand there, start counting it as
a touch and cumulative interaction at the point at which
Jacqui lets go.
23) .We are also interested in how many responses
(successful or unsuccessful) the baby made and how much
information or cuing the baby needed before he produced those
responses
.
You want to note everything that has happened prior to the
exposure of the first reinforcer. If you hear velcro being
pulled but are not sure if Jacqui or the baby did it based
on the conversation, score it as amoebas were noticed. In
addition to interacting with the playhouse, note if the
infant hugged or patted (repetitive hitting, etc.) the
puppet, grabbed the nose or tried to escape. Prior to the
exposure of the reinforcer, note how many and what kind of
prompts were given to the infant. Each puppet has its own
prompts. For the Raccoon; a prompt= pointing to the hidden
ring at the belly, a salient prompt= pulling out the ring or
tugging at the ring which is already hanging out of the
hidden pocket. For the Koala; a prompt= touching the foot
once, a salient prompt= touching the foot 3 times in a row.
Eve usually verbalizes what kind of prompt it is, so that
should help you. In addition, the session is set up so that
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followed by
e prompt is salient or not. Also
or ineffective attempts the baby
they look like.
K
would write down the time the drawer flaphit the floor surface on most successful responses. Thebaby's foot may block the drawer so it can not open all the
should write down the time the drawer opens to itsfullest immediately following the response (don't wait until
after the baby's foot moves). Note if the baby is paying
attention to the reinforcer.
If the infant makes consecutive responses following the
first success, you should note how many there were and if the
baby was attending to them or not. Please write down the
time the reinforcer was exposed for all of these consecutive
responses. If the infant begins to focus on the playhouse
or displays distraction behaviors after the exposure of a
reinforcement (interacting with the puppet does not count),
you will have to move to a new reinforcement count line.
Insert an extra reinforcement count data sheet into your
scoring booklet and indicate the behaviors that occurred
prior to the next reinforcement. Consecutive reinforcements
will be counted and put on the same line (again, write down
the time the reinforcer was exposed) ; however, if the baby
makes an unsuccessful attempt or displays one of the
distraction behaviors, begin a new count. Before you move
to the next count line, please make sure you determine, in
general for that period of time, if the baby was on or off
task and the infant's state. If the baby is making
consecutive target responses and then takes a minute to hug
the puppet or pull the nose, ^ NOT MOVE TO A NEW LINE if the
baby begins to produce the target response again rather then
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ttin bling distracted °" P>^PP®t rather
the baby Leds another Prompt
a"„'t“=„r. 2rL"r.r„;;si "•
. .
produces a target response after
1 salient prompt. He produces the
nromnt
3 times and then Jacqui gives him another
produces 2 more responses. On one line youuld ind:i^ate 2 prompts, l salient prompt and list the timeof each of the 3 reinforcers, whether the baby attended or
not, the state and if the baby was on/off task. You would
move to a new count line when Jacqui gives the baby anotherprompt after the third successful target response. On that
new count line, indicate that there was 1 prompt, the time
of each successful response. Note if the infant was
attending.
You are moving te a new line only when the baby becomes
distracted
,
tries ^ escape . makes an ineffective attempt
.
^ gets a new prompt .
FOR EXAMPLE: baby pulled off an Amoeba and then tired 3
times before the box opened. The infant then made the target
response 5 times in a row, but was only looking at the drawer
3 times. The infant got distracted by the mat. When the
infant looked back to the puppet and saw the ring, he pulled
it 3 times in a row and was attending.
You would mark that the baby had pulled off an Amoeba and
write down 3 ineffective attempts, 5 reinforcers (writing
down the times)
,
3 attended and 2 not attended. After noting
on/off task and state, you would move to the next
reinforcement count line. Mark that the infant had
interacted with the mat and write down 3 reinforcers (with
the times) and 3 attended.
24) . A guided response occurs when Jacqui takes the baby's
hand and she and the baby ^ the target response together .
If an accidental response occurs (e.g., butt hit the foot,
baby pulls the entire Raccoon off the holder, Jacqui opens
it by mistake)
,
ignore it . If the baby makes the target
response and then makes the response again before Jacqui has
had a chance to close the drawer, count it as 2 reinforcers
(if the baby had let go in between), BUT make sure you mark
the second reinforcer with an Asterisk (*) so we know that
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this response was not reinforced with the drawer opening.
By counting and marking this response we know that the babykept making the response, but was not always reinforced with
the drawer flying open. Again, I know this can be fuzzy, so
please remember to be conservative. Mark down in "comments"
if your count is questionable and please bring it to my
attention.
REMEMBER: When the infant becomes distracted from the
puppet or Jacqui needs to prompt the infant or guide a
response, move to a new reinforcement count line. Also if
the baby makes repetitive target responses count them only
if there is a complete release of contact with the target
area in between each of these responses. Please note if the
infant is on/off task and the state. Make comments if the
structure of the data sheet loses important information in
the session. This segment will last 15 minutes.
FOR EXAMPLE, Jacqui brings the infant's attention to the
ring. Jacqui waits and nothing happens, so she does it
again. The third time she does it the baby is not paying
attention. Jacqui takes the baby's hand and they pull the
ring together. The baby then pulls the ring 5 times in a row
eagerly looking for the reinforcer. The baby starts to hug
the puppet and pulls off an amoeba. Jacqui gets the baby to
look at the ring while she touches it. The baby pulls the
ring 10 times, but only pays attention to 7 of them. You
would score this as 2 experimenter prompts (baby wasn't
attending to the third)
,
1 guided response, 5 reinforcers,
5 attending. Move to the next reinforcement count line, mark
that the puppet was hugged and an amoeba pulled off. Write
down that there was 1 experimenter prompt, 10 reinforcers,
7 attend, 3 not attend.
REMAINDER OF SESSION
25). If the session lasts longer than 15 minutes, I would
like you to pick up two additional pieces of information in
segment 4, the remainder of the session. Write down the end
time of segment 3 (time at the end of the 15 minutes
following the first prompt) as well as the time that the
session ended. During this period, I would also like you to
determine how many and what kind of prompts were necessary
and how many successful responses the infant produced using
the format of the count lines.
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26)
. Please remember to put the subject number on the topof each page and number each page in your scoring booklet.Please come get me if you have a question. GOOD LUCK' ' ' !DON'T RUSH. rv. . . I
27) . When you finish scoring for the day, write in the
scoring log how much you have scored in terms of segments(l=bag, 2=3 min puppet, 3=15 min puppet, 4=remainder of the
session)
.
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MEMORY DISSERTATION INSTRUCTION FOR SCORING TOUCHES
FOR TEST SESSION
When you score datia, keep in mind that quality and NOTquantity is important. Accuracy is critical, so if you get
tired, bored, frustrated, hungry or ”what ever” ("?)
» STOPSCORING! ! Do not rush, and COME GET ME IF YOU HAVE AQUESTION OR A PROBLEM.
The easiest way to describe the scoring system is to go
step by step and point out the problems along the way,
so here we go.
1) . Each person will be assigned certain babies to
score. You will take the first Touch Data Sheet in you
folder. On this data sheet, the baby's name, subject number,
video tape number and locations will be filled in. The start
times of the segments you will be scoring will also be filled
in.
2) . Take the tape number you need from the shelf and fast
forward to that location. **NOTE: the video locations on
your sheet may not match the locations that appear on the
machine, depending on what machine you are scoring on. The
tapes were recorded with the camera which displays the
locations in terms of revolutions. The machine in 301A
follows the same system. The machine in 301E relies on real
time. A video tape has 2 hours of filming time which equals
approximately 5700 to 6000 revolutions. So if the data
sheet says 1500 as your location, you will forward the tape
to approximately one half hour of real time. But keep in
mind, the start times are already written down for you so if
you move to a particular time that is indicated, you should
be very close to the correct area. If you are on the machine
in 301A, you will have to convert in the other direction.
Once you think you have the correct location, check the
marker on the tape to make sure you have the correct infant ' s
data and the correct session. The marker will be at the
beginning of the session. Your location at the top of the
sheet represents the beginning of the session. The first
start time is at least a minute and a half into the session,
so to find the label you must rewind the tape back a least
a minute and a half. Sometimes this marker has been cut off.
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Please make sure you have the right baby. Listen to the tapeto see what Jacqui calls the baby. If there is any question
scoring, please come get me or move on toa different baby.
fill out the scoring inr,
. Put in all information,
except for how much you have scored. You will fill that oart
out at the end. ^
Also, fill out all necessary information on your scorina
sheets, INCLUDING YOUR NAME!
4) . The focus of the scoring you will be doing is on
TOUCHES
. A TOUCH is defined as contacting the pupoet with
:
^e hand followed bv a complete release
. Contact with the
leg or butt do not count.
The box is considered part of the puppet. So contact
anywhere on the puppet including the box, with the hand
constitutes a touch.
You must count each hand separately. So if both hands
come down on the puppet at the same time, this counts as two
touches
.
FOR EXAMPLE: If the baby grabs the raccoons nose with
the right hand, then grabs the tail with the left hand, then
lets go of the nose and hits the mouth with the right hand
and finally, lets go with both hands and grabs the raccoons
arm, you would count 5 Touches. If you do not know where 5
came from, lets go over it right now. Stop reading and come
get me.
Things would be simple if babies just touched and let go
of the puppet. BUT OF COURSE, babies don't do that. Many
infants display flapping behavior which consists of a number
of repetitive touches. When you hit this behavior, you
should write down the number you have already counted and the
time on a piece of scrap. This tells you how many touches
you have up to this point. I would like you to go slowly
through the flapping behavior. It is easy to become
confused. You may have to go over this section a few times
in real time and slow motion. Remember you are counting
every contact and release that occurs with the hand or
fingers. Although I do not want you to impose
intentionality, if the baby is trying to escape and the back
of the hand brushes, or the baby reaches for one puppet (1)
and brushes another puppet (2) with the back of the hand, do
not count that (touch to puppet 2) in your total. If you
think particular touches are questionable, write down the
total you are sure of and put "plus 2 questionable ones".
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Example: 86 + 2?. The reason for this is so that when andIf you disagree with someone else, I'll know if it wasbecause there is a problem or because you both are using adifferent criterion.
If the baby pulls off part of the reinforcer (a bell),the end of the touch will be when the bell comes off. if thebaby plays with the bell, passing it from hand to hand, DO
NOT COUNT THAT BEHAVIOR as part of your totals.
If Jacqui forces the baby to touch the puppet (i.e.,
guided response) and they both let go of the puppet together,
DO NOT COUNT THAT AS A TOUCH. If Jacqui forces the baby to
touch the puppet and the baby keeps his hand on the puppet
after Jacqui lets go, then count that as a touch.
Also, DO NOT ESTIMATE. IF YOU DO NOT SEE IT ON THE
SCREEN, DO NOT COUNT IT. Reason: because if we all start
estimating or deciding that yes the baby is touching here,
but not there, we may be doing this at different times of the
session and we will never agree. Count only what you see.
Make sure you look at the tape in real time as well as
slow motion. The picture becomes distorted in slow motion.
You may see contacts in slow motion, when in fact that
clearly do not exist in real time.
SEGMENT 2: FIRST 3 MINUTES PUPPETS ARE EXPOSED
5) . There are three puppets; raccoon, fox and koala.
In this segment, you will be counting how many times the baby
touches each of the following body parts on each of the three
puppets: the STOMACH, the LEFT FOOT, the RIGHT FOOT and the
ARMS. You will also be counting the total number of times
each puppet was touched.
SEGMENT 3: AFTER THE FIRST PROMPT (15 MINUTES)
6) . During this segment, you should count the total
number of times the puppet was touched and the total number
of times the target area was touched. The total number of
touches must be bigger or at least the same as the number of
target touches. A target touch is when the baby touches the
area of the puppet that will make it work (i.e., raccoon-
stomach and/or ring, koala-the left foot)
.
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7) . When you finish scoring for the day, fill in the
scoring log, so we know what you accomplished during that
psi^ticular period and you know where you left off.
REMEMBER: LOOK AT THE TAPE IN REAL TIME!!
Do me a favor. DO NOT BE CREATIVE. FOLLOW MY SCORING
SYSTEM. It is difficult to get reliability on these
measures. Please, please follow my definitions.
PLEASE do not rush. Take your time. Come get me if there is
a problem.
GOOD LUCK! !
!
APPENDIX D
Analysis of Variance Tables
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Analysis of Variance
Cumulative Interaction with Puppets
Puppet Discrimination Task
Source ^ Mean F E
Square
(in s)
Experience 1 1657.05 2.98 .09
Playhouse 1 458.52 .83 n. s
.
Sex 1 4994.77 8.99 .01
Experience
X Playhouse 1 291.57 .52 n. s.
Experience
X Sex 1 1464.27 2.63 n. s
.
Playhouse
X Sex 1 728.35 1.31 n. s
.
E X P X S 1 46.94 . 08 .77
Error 32 555.70
Puppet Effect
Puppet
Puppet
2 2208.09 6.19 . 01
X Experience 2 313.08 .88 n. s
.
Puppet X
Playhouse 2 706.25 1.98 n. s
Puppet
X Sex 2 416.19 1.17 n. s
.
Pu X E X PI 2 1844.10 5.17 .01
Pu X E X S 2 115.58 .32 n. s.
Pu X PI X S 2 1489.73 4.17 .02
Pu X E X
S X PI 2 127.94 .36 n. s
.
Error 64 356.88
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Analysis of Variance
Cumulative Time Out of the Playhouse
Puppet Discrimination Task
Source Mean
Square
(in s)
F E
Experience 1 8749.90 5.15 .03
Playhouse 1 169.62
. 10 n.s.
Sex 1 12550.78 7.39
. 01
Experience
X Playhouse 1 30.47 . 02 n.s.
Experience
X Sex 1 87.35 . 05 n.s.
Playhouse
X Sex 1 2748.25 1.62 n.s.
E X P X S 1 903.92 . 53 n.s.
Error 32 1699.21
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Source
Analysis of Variance
Successful Responses per Second
Training/Re-learning Task
df
Experience i
Playhouse i
Sex 1
Experience
X Playhouse 1
Experience
X Sex 1
Playhouse
X Sex 1
E X P X S 1
Error 32
Mean F
Square
.00154 8.43
.00006 .32
.00052 2.84
.00002 .10
.00128 7.01
.00118 6.45
.00056 3.05
. 00018
E
.007
n. s
.
n. s.
n. s
.
. 012
. 016
.090
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Analysis of Variance
Successful Responses per Second Over Blocks
Training/Re-learning Task
Source df Mean
Square
F E
Experience 1 .00166 3.48 .073
Playhouse 1 .00002 .04 n. s.
Sex 1 .00023 .50 n. s
.
Experience
X Playhouse 1 .00002 .04 n. s.
Experience
X Sex 1 . 00106 2.20 n . s
.
Playhouse
X Sex 1 .00225 4.70 . 039
E X P X S 1 . 00082 1.72 n. s
.
Error 27 . 00048
Blocks Effect
Blocks 2 .00356 19.21 . 001
B X E 2 .00099 5.33 . 007
B X P 2 .00087 4.66 . 014
B X S 2 . 00146 7.87 .001
B X E X P 2 .00001 .07 n. s
.
B X E X S 2 .00073 3.94 .025
B X P X S 2 .00108 5.85 . 005
B X E X P X S 2 . 00040
Error 54 .00019
151
Analysis of Variance
Cumulative Time Out of the Playhouse per Second
Training/Re-learning Task
Source Mean
Square
F E
Experience 1 .5059 8.86
. 01
Playhouse 1
. 0375
. 66 n. s.
Sex 1
. 1671 2.93
. 09
Experience
X Playhouse 1 .0296 . 52 n. s.
Experience
X Sex 1 . 0013 . 02 n. s
.
Playhouse
X Sex 1 . 0023 . 04 n. s
E X P X S 1 . 0003 .01 n . s
.
Error 32 . 0571
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